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ABSTRACT
This thesis is an analysis of function based on four levels of 
in te rp re ta tion . Those of individual artefact use, relationships betw een 
artefac ts w ith in  a functional assem blage, assem blages as p a rt of a 
functioning site, and changing artefac t and site function over time.
Well over 2000 stone artefacts from two rockshelters in  the 
O ttley’s C reek Valley near G ram an were exam ined for the presence of use 
w ear and residues. One hundred  and tw enty-nine experim ents were 
conducted in  order to replicate likely stone tool functions a t G ram an. 
Previous e thnohistorical and archaelogical research  a t G ram an was 
review ed.
The re su lta n t da ta  produced from this research  has led to 
in te rp re ta tions of tool and site use a t G ram an which indicate substan tia l 
change in  function over time.
The sites appear to have been base camps in which stone tools 
were m anufactured , used (predom inantly  for p lan t working), and 
discarded in  d istinct activity areas. These activity areas and the  ways in  
which stone tools were used appear to have changed, a t both sites, over 
tim e (although not sim ultaneously). However the general subsistence 
stra teg ies appear to have rem ained relatively unchanged.
Several methodological problems have also been addressed, 
particu larly  those dealing w ith variations in fracture dam age rates and 
transverse  snapping. Both of these areas of research require fu rther 
investigation b u t it appears th a t  edge fracture ra tes are linked both to 
in tensity  and duration  of use and to the m echanical properties of the stone 
raw  m ateria ls used. T ransverse  snapping can resu lt from a num ber of 
factors, b u t certain  forms of transverse  snaps appear to be indicators of 
barb ing  functions among backed blades.
Generally, the  resu lts of the research lend support to previous 
research, conducted by McBryde, which indicated th a t substan tia l 
functional change has occured a t G ram an over a relatively short period. 
The research  has allowed an exam ination of such change in g rea t detail 
and  has shown th a t functional analysis is an ideal m ethod by which the 
m inu tiae  of prehistory  can be observed.
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Chapter One
INTRODUCTION
This thesis presents a functional study of the stone artefact 
assemblages from two sites at Graman in northern N.S.W., Graman B1 
and B4. Assemblage analyses are a recent development in Australian 
functional studies (Fullagar, 1988), although they have been common in 
Europe and North America (Tringham et al .,1974:173-4; Odell, 1977).
Until recently most functional analyses in Australia have been concerned 
with the examination of specific artefact types (e.g. Kamminga, 1982; Hall 
and Gillieson, 1981; McBryde, 1984, 1986). Such studies have contributed 
much to the understanding of stone tool functions, but they provide little 
information on the range of tool use within individual sites or specific 
regions. Regional or site specific studies, such as that conducted by 
Fullagar (1986), are needed to relate tool use to the context in which the 
use occurred. This thesis is a site specific study in which the assemblages 
of two closely related sites are examined. Evidence of functional change 
and variation at Graman B1 and B4 has been revealed during earlier 
examinations of specific tool types (Kamminga, 1978, 1980, 1982; McBryde, 
1976, 1984, 1986; Smith, 1986). One of the aims of this research is to 
investigate these changes in more detail and to examine the relationships 
between variation in individual artefact function and assemblage and site 
function over time. The research also addresses four levels of functional 
information, based on examination of individual tools within the 
assemblage:
1. The use of individual artefacts within the assemblages;
2. Functional affinities between individual tools within the assemblage 
as a whole;
3. The function of the site, of which the artefact assemblage is only one 
of many components;
4. Inter- and intra- site variations in function over time.
Wider questions of function, beyond the boundaries of a site or region, are 
also examined. This research is directed towards achieving a greater
2u n d e rs tan d in g  of microscopic and macroscopic fracturing  of certain  tool 
and  stone types. F rac tu re  dam age is often the only indication of use 
am ong the a rte fac ts examined. O ther forms of w ear such as rounding, 
abrasion, s tria tio n  and polish occur rarely, so it is im portan t to 
u n d e rs tan d  the  processes involved in  the form ation of microscopic and 
macroscopic frac tu ring  before in te rp re ta tions of function can be made.
The research  followed an  invitation by Professor Isabel McBryde to 
apply a functional analysis approach to the stone artefact assem blages of 
G ram an sites B1 and  B4 which she excavated in the 1960s. W hen 
excavation and  prelim inary  analysis of these assem blages took place in 
the  1960s, m odern use w ear analysis studies were in  the ir infancy. 
Sem enov's (1964) pioneering work only became available to w estern 
archaeologists in  1964, the year McBryde (1967) first began work on the 
G ram an sites. A lthough McBryde (pers. comm., 1989) appreciated the 
contribution  functional analysis could m ake tow ards archaeological 
research  she found th a t i t  was not practical to apply such detailed, and 
largely  undeveloped, techniques w ithin the context of the  regional study 
th a t she was engaged in a t the time.
More recently  McBryde (1976, 1984, 1986) has applied functional 
analysis techniques to her continuing research  a t G ram an, particu larly  
tow ards a study of the  functions of backed blades. The resu lts of 
M cBryde’s functional analyses and her pioneering research  on stone tool 
hafting  resins indicated th a t a functional analysis of the stone artefact 
assem blages of the G ram an sites would provide valuable evidence of 
a rte fac t and  site use. McBryde's excavations had provided over 20,000 
stone artefac ts , as well as large quantities of other cu ltural m aterial, most 
of which suffered few ill effects during analysis and storage. McBryde's 
(1974, 1984) research  also dem onstrated significant residue preservation 
on the  excavated artefacts and  the presence of large num bers of use worn 
im plem ents w ithin  both site assem blages. In  addition a large body of 
archaeological, e thnohisto rical and  environm ental research  has been 
conducted a t  G ram an by other scholars (Bowdery, 1984; Cundy, 1977; 
Fullagar, 1985b; Kam m inga, 1978, 1980; Lance, 1982; Pearson, 1973; 
Sandor, 1969; Sm ith, 1986). The results of this work have been used to 
s tim u la te  and  com plem ent the  functional analysis. The research  
continues a long te rm  m ultidisciplinary study of the prehistory  of the 
G ram an  area .
3The previous work has further contributed to the functional 
analysis research by drawing attention to unresolved questions of the 
functions of stone artefacts from the sites, and of the sites themselves. 
Some of the questions which were examined in more detail using 
functional analysis techniques included: use of backed blades as spear 
barbs, the range of functions of grinding implements, use of burins as 
bone gravers, and changes in hunting practices and resource exploitation 
patterns at the sites. This research is discussed more fully in chapter 
two.
The main theme of this thesis is the study of changes in site use 
during the 5000 to 7000 years of occupation at Graman. The most 
comprehensive evidence of changes in site use at Graman has been 
provided by McBryde (1976:57-61, 1977:241, 1984:245). These changes are 
indicated by variations in the numbers of stone artefacts in different levels 
of the sites, stone artefact use over time, the amount of faunal bone within 
the deposits and by changes in the distribution of artefacts within the sites. 
McBryde (1976:58, 1984:245) has addressed some of the likely processes 
involved in these changes, however their relationship to overall variations 
in site function invite more detailed investigation.
The first seven chapters of this thesis describe the functional 
analysis techniques and their application to the study of variation in 
artefact and site use over time at Graman B1 and B4. Chapter eight 
synthesises the results provided by the application of these techniques, 
presents the changes in artefact and site function and explores their 
causes.
Chapter two provides an outline of ethnohistorical and 
archaeological evidence of stone tool use on the north-west slopes of New 
South Wales. The ethnohistorical records were useful guides to the 
reconstruction of functions of some of the excavated artefacts, particularly 
those which were similar to tools in use at the time of European contact. 
The archaeological research provided indications of changes in site 
function which require further study. The research has also provided 
some evidence of cultural and environmental processes which may have 
contributed to changes in function.
Chapter three provides technical information on methods of use 
wear analysis and details the nature and composition of the artefacts 
examined. Also discussed are the kinds of use wear found on the
artefacts and the attributes recorded for each artefact during tool function 
identification.
The results of the use wear analysis of the artefacts are provided in 
chapter four. The use wear found among each group of artefacts is 
described, and functional interpretations, based on these features, are 
provided. Some of the processes involved in wear formation are also 
discussed. The results described in chapter four indicate that there is 
considerable functional variation between and within the various artefact 
types found in Graman B1 and B4.
Chapter five provides evidence of site function variation, based on 
the results of the use wear analysis. Both spatial and temporal variation 
in artefact function at the sites are described. Inter-site variation in site 
function is also examined. The chapter provides evidence of significant 
change in artefact and site function over time.
Chapter six provides details of the residue analysis used to 
evaluate the use wear analysis results. Methods and results of the residue 
analysis are discussed. Generally the residue analysis results support 
the evidence for artefact and site function variation provided by use wear 
analysis. Several taphonomic problems relevant to the residue analysis 
are also discussed. It has been determined that some loss of residues 
from the 1960s stone artefacts had occurred after excavation, and that 
there appeared to be some differential residue preservation within both 
sites.
Experimental work further evaluated the use wear analysis 
results. Chapter seven details these experiments and discusses the 
implications of experimental research. The experiments, controlled to 
local conditions operating at Graman, provide further indications of the 
range of functions to which the Graman artefacts may have been applied. 
The chapter also describes experiments which were designed to examine 
the accuracy of several functional interpretations provided in the use wear 
analysis chapters. Two of the interpretations tested were that chalcedony 
is more susceptible to fracture than silcrete and that large numbers of use 
fractures on tool edges can be equated with significant periods of use 
whereas small numbers of edge fractures were more likely to be the result 
of short periods of use or no use at all.
C hap te r eight places the functional analysis resu lts in  a tem poral 
perspective, describing the  perceived sequence of functional and 
subsistence changes. The processes involved in  such changes and 
possible con tribu ting  factors such as population growth and resource 
depletion are  also discussed.
The final chap ter sum m arises the  argum ents p resented  in the 
body of the  thesis h ighlighting  the  more im portan t issues raised  as a 
resu lt of the  research . Finally, the conclusion also provides some 
suggestions for fu rth e r  research  and describes some m ethods by which it 
could be conducted.
The u ltim ate  aim  of th is thesis is to provide an  explanation of tool 
function, and  to analyse significant changes in site function and resource 
exploitation a t G ram an  sites B1 and B4, particu larly  where such change 
is not fully understood. This is prim arily  a site specific study, however it 
also exam ines issues and  problem s relevant to the w ider sphere of 
A ustra lian  prehistory . It is hoped th a t th is work dem onstrates the value 
of such functional studies to the g rea ter understanding  of the  detail of the 
changing h u m an  h isto ry  of the  A ustra lian  continent.
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PREVIOUS RESEARCH AT GRAMAN AND ITS CONTRIBUTION TO A 
FUNCTIONAL ANALYSIS OF SITES GB1 AND GB4
Introduction
Research previously conducted on the Graman sites has provided a 
large body of archaeological and ethnohistorical evidence of stone tool and 
site use at GB1 and GB4. The functions of several artefact types found at 
Graman require further detailed analysis, but in general the research has 
indicated that significant changes in artefact and site function have 
occurred during Graman's prehistory. The previous research has 
provided data which would not normally result from a purely functional 
analysis approach, but which is required to gain a greater understanding 
of the functions of the Graman sites and their stone assemblages. This 
research is reviewed below with particular attention paid to evidence of 
changes in site and artefact function at Graman.
The Graman environment - change or stability?
Graman sites GB1 (Plates 1 and 2) and GB4 (Plates 3 and 4) belong 
to a large complex of sites which includes rock shelters with occupation 
deposits and art, open artefact scatters, grinding grooves (Plate 5), and a 
large silcrete and chalcedony quarry (Plate 6). This complex lies in the 
valley of Ottley's Creek, a tributary of the McIntyre River. The creek has 
cut into basalt hills to expose underlying sandstone which forms the low 
cliffs edging the valley. Many rocksheiter sites are located at the base of 
the sandstone cliffs (McBryde, 1968:79-80). Black alluvial soil, which 
supported native grases before European settlement, covers the valley 
floor. The hills around the valley are treed with a variety of eucalypt 
species, cypress pine and kurrajong grow in sandy soils at the cliff bases. 
A wide range of smaller plant species grow in the vicinity of the valley, 
many of which were used by Aboriginal occupants of the area (see 
Appendix G). The valley lies on the north-west slopes of New South Wales 
adjacent to the New England Tableland, and is approximately 49 
kilometres north-west of Inverell (Figure 1) (McBryde, 1974:312, 1976:56).
Sandor's (1969:22) palynological study of soil samples from Level I 
of site GB1, and Lance's (1982) analysis of macroscopic plant remains 
recovered from both sites, indicate that the local environment has
7remained basically unchanged for the last 4600 years. Sandor (1969:22) 
and Lance (1982:96-100) found that the plant community within the 
Ottley's Creek Valley included gramminae grasses, Callitris, Dianella, 
Myoporum, Brachychiton populneum, Eucalyptus bridgesiana and E. 
camaldulensis. McBryde (1976:57) argues that the pollen evidence 
indicates that no local environmental changes have occurred during the 
occupation of sites GB1 and GB4. However Sandor's (1969) pollen samples 
were collected only from the top eight inches of the GB1 deposit, dated to 
4600 BP. Although GB4 was unoccupied at this time (with a basal date of 
3800 BP), occupation at GB1 extends back to at least 5500 BP, a period for 
which no palynological evidence is available. Bowdery (1984) has provided 
some evidence of environmental change during this early period of 
occupation at GB1. Phytoliths recovered from the site indicate that 
Panicoid grasses were dominant during early occupation but that 
Chloridoid grasses became dominant during more recent occupation 
levels (Bowdery, 1984:67). Environmental changes are also indicated at 
site GA2, six kilometres to the north. Here large non-gramminae 
phytoliths at the base of the deposit decrease in size in upper levels ; 
(indicating a change in plant species) and wet habitat grass phytoliths 
appear at about 3,000 BP (Bowdery, 1984:58-60).
Horton’s (n.d: 1-3) report on the faunal remains from site GB4 also 
indicates that the local environment has remained basically unchanged 
since 3800 BP. Remains of macropod, possum, bandicoot, lizard and rat 
species were found in all levels of the deposit. Fish, turtle and riverine 
shellfish remains have also been recovered from both sites (Horton n.d: 1-3 
and Appendix C).
The environmental evidence suggests that the Ottley's Creek 
Valley has remained relatively unchanged during the last 4600 years. 
Before 4600 BP the valley environment appears to have been different to 
that of today, a factor which may have influenced human occupation of the 
area. It appears that occupation of the valley was sparse until the current 
environment became established. Before 4600 BP occupation at GB1 
appears to have been only sporadic, and was non-existent at GB4. By about 
3800 BP both sites were being used as base camps (see Chapters 5, p.88 and 
8, p.164). It is possible that micro-environment changes improved the 
resource value of the valley thus allowing use of the sites by a larger 
population, or by encouraging a greater number of visits to the area.
8Ethnohistorical evidence of tool use
Environmental research provides evidence of an abundance of 
floral and faunal resources at Graman whilst the ethnohistorical data 
provides evidence of the ways in which these resources were used by 
Aborigines on the north-west slopes during the early to mid nineteenth 
century. During this period stone artefacts were used in association with 
plant and animal resources, either as resource collecting tools or as 
components of implements produced from stone and organic materials.
Only the earliest records, those of Cunningham (Lee, 1925) and 
Mitchell (1839), provide information about Aboriginal stone tool use and 
subsistence activities in the period before European settlement. Although 
Cunningham's and Mitchell’s records lack the detail of later reports both 
noted stone tool functions which have some similarity to those of 
implements from the prehistoric period.
Cunningham (Lee, 1925:559-60) did not encounter any Aborigines 
when he passed through the Graman district in 1827, but he did record 
evidence of stone hatchet production and use. Grinding grooves were seen 
in a creek to the north of Graman near the Dumaresq River and hatchet 
marks were seen on trees in the Warialda area to the south (Lee, 1925:556- 
60). Cunningham noted that possums were rare in the area and that 
hatchets were mainly used to climb trees to collect insect larvae and pupae 
(Lee, 1925:577). Cunningham (Lee, 1925:557) crossed Ottley’s Creek on his 
outward journey about 32 kilometres north of the GB1 and GB4 sites, 
recording large natural grasslands in the area. On his return journey 
Cunningham (Lee, 1925:576) passed within four to five kilometres of the 
sites but made no observations of any Aboriginal activity.
Mitchell’s (1839) route of 1831-2 passed 100 kilometres to the west of 
Graman. There is evidence of strong cultural and communication links 
between the Aborigines of the western plains (the area which Mitchell 
traversed) and those inhabiting the slopes to the east (Belshaw, 1978:76). It 
is likely that Mitchell observed tools that were common to both areas. 
Mitchell (1839:34) considered that the stone hatchet was the most 
important item in the Aboriginal tool kit, particularly as it had been 
widely replaced, on the western plains and slopes, by the European steel 
axe as early as 1831. Mitchell (1839:46, 71, 120, 344) recorded that hatchets 
were mainly used as tree climbing aids during possum hunting activities,
9but he (1839:63) also saw steel hatchets used to fell trees. Mitchell 
(1839:71,133) also recorded the tool kits of individual men. One of these, 
seen near the present town of Terry Hie Hie, west of Graman, consisted of 
a stone hatchet, a wooden club, and two spears. On another occasion a 
similar group of tools, a stone hatchet and a spear, was laid across 
Mitchell's path in the manner of a gift.
Other than hatchets, Mitchell (1839) and Cunningham (Lee, 1925) 
made no record of stone tool use on the north-west slopes. It is likely that 
wooden tools may have been a larger component of the tool kit than those 
made from stone (McBryde, 1974:14). Wooden implements such as spears 
and clubs could not have been made without using flaked stone tools, but 
these small items appear to have escaped the notice of early European 
visitors.
Between 1835 and 1841, when European settlement was established 
in the Graman area, no detailed records of Aboriginal activity on the 
north-west slopes were made. This period was marked by a rapid 
breakdown of the Aboriginal lifestyle that had been partially recorded by 
Cunningham and Mitchell. By the mid 1840s events such as the Myall 
Creek Massacre (Campbell, 1978:8; Harrison, 1978:17), the introduction of 
disease, and destruction of subsistence resources resulted in a retreat of 
most surviving Aborigines to the relative safety of the gorge country on the 
eastern edge of the New England Tablelands (Campbell, 1978:8-13). The 
ethnohistorical records of the 1840s and 1850s provide details of a 
significantly disrupted Aboriginal society. Despite this disruption there 
are some similarities between subsistence activities recorded during this 
period and those which appear to have occurred during the prehistoric 
occupation of the Graman sites. Some elements of similarity between 
stone tools used in these two periods are also apparent.
Gardner (in McBryde, 1978:237) described two forms of stone 
implement used on the north-west slopes and tablelands during the 1840s 
and 1850s, a hafted stone chisel reminiscent of a tula adze, and a stone 
hatchet hafted in a twisted vine or light wood handle. The adze appears to 
be hafted with resin, possibly from the kurrajong tree (Gardner in 
McBryde, 1978:246).
Other than hatchet use, the most commonly recorded tool function, 
was use of grindstones to produce grass seed flour which was formed into 
flat cakes and cooked in hearths (Gardner and McPherson in McBryde,
1978:246,249-51; McBryde, 1976:51; Pearson, 1973:65-72). McPherson (in 
McBryde, 1978:251, 254) also described the use of stone flakes to skin 
kangaroos and possums, and to scarify the chest and shoulders of men. 
Possum and kangaroo skins were also incised with flaked stone or bone 
implements to make them pliable (Pearson, 1973:47).
The implements found on the surfaces of sites GB1 and GB4 are 
similar to those recorded during the nineteenth century. Both 
assemblages include stone hatchets, hafted chisels or scrapers, grinding 
slabs and unhafted flakes. Although the prehistoric and ethnohistoric 
assemblages are not identical they do contain shared elements, 
particularly the hatchets and grindstones which were important tools in 
both periods.
The ethnohistorical records also provide information about the 
materials which were worked with stone. The plants and animals which 
were collected, hunted or processed with stone tools during the 
ethnohistorical period are likely to be similar to those of the prehistoric 
period. Hatchets were used to cut bark whilst climbing trees, and may 
also have been used to cut timber (Lee, 1925:556, 577; Mitchell, 1839:46, 71, 
120, 344; McBryde, 1978:246, 249-51; Pearson, 1973:44-47). Grindstones 
were used to work a variety of plant seeds and tubers, including Glycine 
tabacina roots, Castanospermum australe beans, and Panicum  and 
Sporobolus seeds (Pearson, 1973:65-72). Other plant products such as 
kurrajong resin and fibre, bulrush fibre (Pearson, 1973:51; McBryde, 
1978:246) and flax lily fibre (Sandor, 1969:23) may also have been worked 
with stone tools. Stone flakes appear to have been the major animal 
processing tools used for cutting meat and fresh skins (McBryde, 
1978:251), and scoring dried skins (Pearson, 1973:47). It is likely that 
many of these materials were also worked with stone tools during the 
prehistoric occupation of GB1 and GB4. If the environment in the 
Graman district has remained basically unchanged for the last 4600 
years, the resources exploited by the Aboriginal occupants of the area 
should also have remained basically unchanged, unless cultural factors 
have influenced the resource gathering strategies employed.
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Archaeology - evidence of functional change at Graman
McBryde (1967, 1968, 1974) carried out a survey and excavation 
program in the Graman district between 1964 and 1967. Excavation work 
continued at Graman in 1973 and 1978 (McBryde, 1984). The first 
investigations were carried out at the silcrete and chalcedony quarry at 
Spring Creek, a tributary of Ottley's Creek, located two kilometres north of 
site GB4.
McBryde's (1968:84; 1974:328) excavations at GB1 and GB4 revealed 
large quantities of stone, bone, and organic material. At site GB1 (Figure 
2) stone artefacts were concentrated in Level I and at the top of Level II 
(dated to approximately 2000 BP) and in the upper part of Level II at site 
GB4 (Figure 3) . Both site assemblages were dominated by backed blades 
but also contained retouched scrapers, flakes, burins, grinding 
implements, ground-edge hatchet heads and ground-edge flakes 
(McBryde, 1974:315-6, 325-6). Cores, flaking debitage, unfinished hatchet 
blanks, and hatchet grinding slabs (McBryde, 1974:314,324) are all 
indicative of flaked and ground stone tool manufacturing activities at or 
near the rocksheiter sites.
McBryde's (1968, 1974) excavation and preliminary analysis of the 
GB1 and GB4 assemblages resulted in the identification of many use worn 
and residue bearing artefacts. McBryde has made functional 
interpretations for some of these artefacts, and has passed particular 
components of the assemblages on to others for detailed analysis.
Graman artefact research has included examination of the functions of 
grinding implements, flakes, burinate artefacts and backed blades. Some 
aspects of this research have also provided data on site use, particularly 
on the division of the sites into distinct activity areas and on changes in 
site use over time.
At site GB1 McBryde (1968:81) recovered significant numbers of 
largely unmodified flakes with use fractured or minimally retouched 
edges. Two of these flakes, unretouched but edge fractured, have traces of 
hafting resin on their unfractured margins. McBryde (1974:326, 1984:241) 
has suggested that the flakes were used as hafted chisels or adzes and are 
similar to the hafted adze illustrated by Gardner (in McBryde, 1978:246). 
Large numbers of these flakes appear to have been used for a range of
tasks at both sites including cutting, sawing and scraping of plant and 
animal materials (Chapters 4, p.61 and 6, pp.110-11).
A number of sandstone and basalt grinding implements were also 
recovered from the sites (McBryde, 1968:81). The sandstone slabs have two 
types of grooves on their surfaces, one the result of sharpening of hatchet 
head edges, the other, narrower and deeper, probably formed during bone 
or small stone implement sharpening (McBryde, 1968:81). Several of the 
grinding implements are not grooved but have flat, smooth surfaces.
These artefacts appear to have been worn during seed grinding, however 
some were stained with ground pigment (McBryde, 1974:320). Pieces of 
pigment bearing the marks of grinding implements were also recovered 
from the deposits (McBryde, 1968:89-90).
Ethnohistorical literature suggests that grass seeds were an 
important food source on the western slopes and that grinding slabs were 
used to prepare the seed prior to cooking (McBryde, 1976:63-5, 1977:237; 
Pearson, 1973:65-72). Froth flotation has revealed the presence of crushed 
seeds and fragments of starch from several species of grass in the 
Graman deposits (McBryde, 1976:65, 1977:237). Fullagar (1985b: 1-2) has 
also found plant and starch residues on the surfaces of four grinding 
implements from Graman. Two of these implements also showed 
evidence of pigment residues. Most of the utilised grindstones have 
polished or smoothed surfaces, although one appears to have been used for 
pounding rather than grinding. The residues observed by Fullagar 
(1985b: 1-2) include plant fibres, starch grains, green plant material, 
carbonised plant material, pigment, resin and phytoliths.
In contrast to evidence which suggests that seed grinding was one 
of the major functions of the Graman grindstones, Smith (1986:35) argues 
that very few of the implements have been used to grind seed. Smith 
(1986:36) found only three grindstones with the morphological 
characteristics which he considered to be evidence of seed grinding use. 
The rest of the implements were identified as unused stone, hatchet 
grinders, ochre grinders or expediently used stone slabs with no specific 
function (1986:35-6). Smith's reliance on morphology as the sole indicator 
of function is not without problems. Smith (1986:32) argued that central 
Australian seed grinders are special purpose implements reserved for 
that task alone, and as such all exhibit the same basic morphology. He 
further argued that the Graman implements should also conform to this
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morphology if they are also seed grinding implements. Not only is it 
difficult to believe that central Australian grindstone morphologies 
represent the only viable seed grinding technology, but it is also apparent 
that the Graman implements, unlike the central Australian examples, 
were not specialised tools. As the Graman grinding implements have 
been used to work a variety of materials including grass seeds, and as they 
were not extensively modified before use, it is unlikely that they will 
exhibit uniform morphologies.
Another extensively studied tool type from Graman is a group of 
spall' fractured flakes and cores which were originally identified by 
McBryde (1974:316) as burins. McBryde (1974:316) argued that the spalled 
fractures on many of these artefacts had been deliberately produced. Use 
of the term 'burin' carries with it an implication that these tools were used 
for graving bone. McBryde (pers. comm., 1988) has discussed the 
classification of these artefacts with Glynn Isaac and Francois Bordes and 
concludes that they represent a continuum of spalled artefacts ranging 
from designed tools, through technical burins to blade cores. McBryde 
passed on the problem of distinguishing the three elements of the 
continuum to Cundy (1977, and in press). Functional analysis of some 
Graman burinate implements was also conducted by Kamminga 
(1978:265-9). Cundy (1977:9) compared technological attributes of the 
Graman burinates with those of a group of technical burins and a group of 
blade cores to test the validity of the 'burin' as a distinct artefact type. 
Cundy (1977:20-21) found that there was no significant variation between 
the 'burin', technical burin, and core attributes and suggested that the 
'burins' were members of a category of cores rather than a distinct tool 
type. Cundy (1977:47) argued that the Graman burinates were primarily 
used as blade cores. The burinate cores are the product of a twin-ridge 
reduction technique in which triangular sectioned blades were removed 
from the margins of primary flakes (Cundy, 1977:47). Cundy argued that 
some of the blade cores may have had secondary functions such as 
grooving and scraping, but that these were only incidental applications of 
previously discarded blade cores. He (Cundy, 1977:61) also argued that it 
is doubtful that the Graman burinate tools were used to groove bone or 
wood, and that their most likely secondary function was wood scraping. 
Kamminga (1978:269) was unable to identify any use wear on the 32 
Graman burinates he examined microscopically. None of the artefacts 
examined showed evidence of wood or bone scraping, or graving wear. 
Kamminga's (1978) functional research and Cundy's (1977) technological
analysis both indicate that the Graman burinate artefacts were not 
deliberately produced as bone or wood graving and scraping tools.
Although Kamminga's analysis suggests otherwise, several of the 
Graman burinates appear to have been used as graving tools, and it is also 
possible that some of these artefacts have been used in the scraping mode 
suggested by Cundy (1977:61). Use wear (Chapter 4, pp.64-6) and use 
related residues (Chapter 6, p.112) have been detected on burinate tips and 
edges during the course of this research, suggesting that some of these 
artefacts were used incidentally to groove and scrape bone and wood.
The major part of McBryde's (1974, 1976, 1984, 1986) functional 
research at Graman has been concerned with analysis of backed blade 
use. McBryde (1974:326) discovered traces of plant resin on the retouched 
backs of 26 backed blades excavated from sites GB1 and GB4. The position 
of the resin suggested that these artefacts had been hafted, perhaps as 
spear barbs (McBryde, 1974:326). The backed blades were hafted to a 
wooden shaft or handle with the retouched back embedded in resin and 
the chord and tip exposed to form a cutting edge and barb (McBryde, 
1984:241). McBryde (1976, 1984, 1986) has continued her investigation of 
the barbing potential of backed blades by examining relationships between 
faunal remains and backed blades, ethnohistorical evidence of spear 
barbing and by conducting an experimental barbed spear throwing 
program.
McBryde (1976, 1977) argued that there was a relationship between 
the backed blades and macropod remains excavated from site GB4. 
Variations in the identifiable faunal bone from the site (Horton, n.d.) 
indicate that animal species hunted by the site's occupants varied over 
time. Macropod remains decrease in number in the upper levels of GB4 in 
comparison to the number represented in the lower levels, particularly 
Level II. In contrast, the amount of possum and bandicoot bone remains 
constant throughout the levels, resulting in an increase in the percentage 
of these species in the upper levels. The dominance of possum is 
particurly noticeable at the surface level whereas macropod remains 
constitute most of the faunal material in Levels II and III (McBryde, 
1976:57)
There are similar variations among elements of the GB4 stone 
artefact assemblage (McBryde, 1976:58-62). Backed blades decrease as a 
component of the assemblage in upper levels of the site whereas the
percentage of edge-ground hatchet heads in the assemblage increases, 
particularly at the surface level. McBryde (1976:58-62, 1977:234-7) has 
argued that this change is associated with the changes in faunal remains, 
and indicates that hunting of macropods with barbed spears may have 
declined or ceased during the most recent occupation of the site. The 
main source of meat during this period was probably possum, captured 
with the aid of hatchets (McBryde, 1977:237, 1984:246, 249-51).
There are two problems with McBryde's (1976:58-62, 1977:234-7, 
1984:244-5) interpretation of the faunal evidence. First, although there 
may have been a change in hunting methods, Horton (n.d: 2-3) argues that 
the decline in macropod numbers was not a result of this change. Horton 
(n.d: 3) suggests that the decline was more likely to be a result of a decline 
in the human population available to hunt macropods, or a decline in the 
number of macropods available for hunting. The second problem 
concerns the dominance of possum bone in the surface level. Although 
possum represents 75% of the meat weight available from identified bones 
on the surface of GB4, this figure is based on three possum jaws identified 
among the five individual animals from this level (Horton, n.d:2). As 
there are few animal remains on the surface and as there is a possibility 
that the animals entered the shelter by means other than human 
transport (e.g. see Hope, 1980:44-5) the dominance of possum and absence 
of macropod on the surface may be a result of taphonomic processes 
rather than a consequence of human action.
Horton's (n.d:2-3) faunal analysis indicates that there was a 
correlation between macropods and backed blades at site GB4 and that the 
most likely explanation for the correlation is that backed blades were used 
to barb spears for hunting macropods (McBryde, 1976:58, 1984:245). 
McBryde (1984:241, 1986:203-7) has tested the backed blade/macropod 
correlation by conducting a functional analysis of the Graman backed 
blades. The Graman backed blades have sustained several forms of 
damage all of which may be the result of use. The damage includes edge 
fracture, tip spalling and transverse snapping of the tip and body of the 
artefacts (McBryde, 1984:243). McBryde has conducted experiments in 
which backed blades were manufactured, hafted to spear shafts, and 
thrown at a gravel bank. These experiments (McBryde, 1984:244-5, 
1986:207) indicated that transverse snapping of the projecting barb tip and 
fracturing of the exposed chord were the most common forms of damage 
to result from impact to hafted backed blades. The experiments also
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indicated that tip blunting and transverse snapping across the mid-point 
were more likely to occur during artefact production than as a result of 
impact during use. The results (McBryde, 1986:204) suggest that a large 
number of transversely snapped backed blades recovered from the 
Graman sites had been damaged during tool production, and that lesser 
numbers were damaged as a result of use.
Kamminga (1978:320-27, 1980:1-18) has also examined the 
functions of backed blades. Kamminga examined over 2000 backed blades, 
of which several examples were from the Graman sites. Fifty per cent of 
the backed blades exhibited no fracturing. The large proportion of 
unfractured backed blades may have remained unused, possibly because 
of loss after they were manufactured. Kamminga (1978:324) found that the 
only use wear found on the remaining backed blades was edge fracturing 
and transverse snapping. Most of this wear could have been equally the 
result of use or non-use processes (Kamminga, 1978:324-5). Kamminga 
(1978:325) also argues that the diagnostic value of transverse snapping is 
yet to be demonstrated. Chapter four of this thesis deals in part with an 
examination of the processes involved in the creation of transverse snaps, 
and details methods of differentiating use related transverse snaps from 
those which occur accidentally. Kamminga (1978:325) has indicated that 
whilst it is difficult to determine the function of backed blades from use 
wear evidence alone, the size, design, large number of artefacts in sites, 
and hafting resin traces, all suggest that backed blades were used 
primarily as spear barbs. It is possible that backed blades were also used 
fortuitously for other tasks that required a sharp edge (Kamminga, 
1978:325). Several examples of incidental use of backed blades in cutting 
and scraping tasks have been found among the Graman assemblages (see 
Chapters 4 and 6).
In addition, the research at Graman has provided evidence of the 
overall pattern of site use at GB1 and GB4. McBryde's (1974:314, 326; 
1977:241) excavations revealed distinct activity areas within both sites. At 
GB4 in particular, most stone artefacts were concentrated in zones which 
were adjacent to the shelter overhang. These discard areas may also have 
been the focus of tool production and utilisation activities. Low numbers of 
artefacts and the presence of hearths in the inner zones of both sites 
suggest that these areas were used predominantly as habitation areas 
(McBryde, 1974:314, 326-7; Lance, 1982:95).
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Horton’s (n.d:l-37) faunal analysis also provides evidence of two 
activity areas in site GB4, however his results indicate that the location of 
the areas changed over time. In Level II of site GB4 most faunal remains 
were concentrated in the outer areas of the site, however in Level I the 
greatest concentration of faunal bone occurred in zones at the rear of the 
shelter. Similar indications of changing activity area locations within the 
site are also shown by the distribution of utilised artefacts which also 
varies over time. Similar changes also appear to have occurred at GB1 
where most activity zones appeared to move closer to the rear of the shelter 
during the deposition of Level I. During this period a low stone wall, 
perhaps the base for a windbreak, was constructed across part of the 
entrance to the site (McBryde, 1974:321). The general withdrawal of 
activity areas to the protected rear areas of the sites, and the construction 
of a windbreak at GB1, may have occurred in response to cold conditions 
such as would be encountered if the site was occupied in winter (McBryde, 
1977:237).
Inter-site functional variation also appears to have occurred at 
Graman. Bowdery (1984:68) has noted that phytolith concentrations were 
higher at site GB1 than at site GA2. As GA2 contains a greater 
abundance of rock art than GB1, Bowdery argues that the phytolith 
evidence supports McBryde’s (1977:239) hypothesis that intense occupation 
does not occur in sites containing large amounts of rock art. Use wear 
evidence (see Chapter 4, pp.67-71) indicates that inter-site functional 
variation may also have occurred between sites GB1 and GB4.
Research at Graman has provided evidence for the occurrence of 
various forms of change during the period of occupation. Most of these 
changes appear to be related to variations in the number of people who 
used the sites. Population variation is indicated by changes in the number 
of stone artefacts discarded at the sites, the amount of faunal material in 
different levels, variation in the number of utilised artefacts, and changes 
in activity area locations. The population variations may be a result of 
changes to a permanent site population or may be due to fluctuations in 
the number of visits to the sites by groups with a stable population size, 
which may in turn be due to environmental changes in the Ottley's Creek 
Valley. The population variations appear to have had some effect on the 
way in which the sites were used, and may have also affected the way in 
which stone tools were used during different occupation periods. The 
relationships between changes in site function and changes in artefact
function are discussed in  detail in  chapters five and eight. O ther 
functional questions raised  by previous researchers are exam ined 
throughout the study.
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Chapter Three
MICROSCOPIC EXAMINATION OF USE WEAR ON GRAMAN STONE
ARTEFACTS - METHODOLOGY
A total of 2722 stone artefacts from sites GB1 and GB4 was 
examined (Table 1). Given the need to study the largest number of utilised 
artefacts within the time available, it was decided to concentrate on 
'designed tools' (retouched artefacts), artefacts with use wear previously 
detected by McBryde, and a sample of artefacts classified as waste stone. 
Virtually all retouched artefacts from sites GB1 and GB4 were examined. 
The numbers of backed blades in GB4 precluded a total examination. 
Instead a sample was selected - all backed blades from zone (e) and several 
examples from other zones. Zone (e) contained more backed blades than 
any other, and has been well dated, allowing analysis of any changes in 
wear patterns over time. 358 of the 415 backed blades (86%) recovered 
from GB4 were examined. Sampling the flaking debitage was difficult as 
there are well over 10 000 pieces of this material among the assemblages of 
each site. A selection of waste flakes from each site was examined. The 
GB1 debitage was selected from bags of flakes collected from all levels of 
Trench 2 zone (e). Debitage flakes from GB4 were selected from the 
surface, Level I and Level II of each excavated zone.
Artefacts were routinely scanned for the presence of use wear (e.g. 
edge fracture, striations, polish and rounding) and residues, with a Nikon 
stereoscopic microscope at magnifications between x24 and x60. Artefacts 
which appeared to have some form of use wear or residue were examined 
again at magnifications of up to xl20. Polished areas on artefacts were 
examined at magnifications of up to x500 with an Olympus metallurgical 
microscope. Detailed microscopic examination of 1415 artefacts was 
conducted, although use wear was not detected on all of these (Table 1).
At this stage no attempt was made to identify residues beyond a gross 
level. Residues were initially classified into broad groups according to 
their physical appearance. Detailed residue analysis of 246 artefacts was 
conducted using magnifications of x50 to x500 (and occasionally xlOOO). In 
addition to physical examination, chemical analyses of residues were also 
undertaken at this stage (Chapter 6). Residue identifications changed 
considerably after the detailed analysis was completed.
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Composition of analysed material
There were well in excess of 20 000 stone artefacts excavated from 
the two sites so it was not possible to examine the whole assemblage. As 
the artefacts had previously been macroscopically examined by McBryde 
(1974, 1984) it was decided to concentrate on the category of artefacts 
described as 'designed tools' (McBryde, 1977). The designed tools include 
all retouched artefacts, hatchet heads and grinding implements. In 
addition, artefacts identified by McBryde as utilised flakes were also 
examined. 693 of these artefacts from site GB1 and 722 from site GB4 were 
examined microscopically (Table 1).
In order to establish whether any use worn artefacts had been 
overlooked during McBryde’s original analysis, an examination of stone 
material classified as waste’ was undertaken. 1321 ’waste’ flakes were 
examined, of which six from GB1 and eight from GB4 were found to be 
utilised or designed tools according to the criteria adopted for this study 
(i.e. presence of retouch or use wear).. A total of 12 654 ’waste’ flakes were 
recovered from Site GB1. A sample of 672 of these (5.3% of the total 
number recovered) were selected from Levels I, II and II. 1 of zone (e), 
Trench 2. This sample is representative of all dated levels from Trench 2, 
and is particularly representative of zone (e) in Trench 2, which contained 
large numbers of artefacts. The flakes were examined for the presence of 
use wear, during which 6 or 0.9% were found to exhibit some form of 
modification. These included an asymmetric point and three retouched 
flakes, all with no evidence of use. Two other flakes each with two 
retouched edges, displayed use fractures on one edge each.
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Table 1
Artefacts examined during the use wear analysis
hatchets
GB4
8
GB1
1
hatchet blanks 1 2
grinding slabs 23 15
grinding stones 7 11
eloueras 13 17
geometric microliths 211 326
asymmetric points 147 142
adzes 5 4
scrapers 97 86
utilised flakes 84 32
flakes (no wear or retouch) 72 14
cores 4 1
rejuvenation flakes 14 6
broken backed blades 16 0
burinate artefacts 0 20
others 20 16
'waste flakes' 641 666
Total 1363 1359
Total number examined 2722
Extrapolating from these figures we can assume that there are 
possibly another 100+ utilised, retouched or backed artefacts among the 
remaining 12 000 ’waste’ flakes, most of which may well be unmodified or 
retouched utilised flakes.
649 ’waste’ flakes were sampled from the GB4 collection. Eight of 
these artefacts showed evidence of modification, including two 
asymmetric points (one with edge fracture), one utilised geometric 
microlith, one utilised core, and four utilised flakes all with edge 
fracturing. Although total figures for the Site GB4 'waste' flakes have not 
yet been calculated, the GB4 assemblage is larger than that of GB1, so 
comparable, if not greater numbers of retouched, backed or utilised stone 
artefacts may well be found among the 'waste' flakes from GB4.
Use wear analysis - methods
During the microscopic examination 18 functional characteristics 
were recorded for each utilised edge or surface on each tool. The basic 
unit of analysis was the used edge or surface rather than the whole 
artefact as several of the artefacts contain more than one utilised surface 
or edge. A total of 1386 edges on 1342 flaked artefacts and a total of 81 
areas on 73 ground or pecked tools were examined in detail. However not 
all of the possibly utilised edges or surfaces were found to have evidence of 
use during the detailed analysis.
The characteristics recorded for each edge or surface depend to 
some extent on the form of the artefact. For example, artefacts which 
have no working edge (e.g. grindstones) will not have details such as edge 
length and number of fractures per edge recorded. The following 
characteristics were recorded for each artefact whenever possible.
1. Location of artefact in site, as recorded by McBryde in artefact 
catalogues. Used to differentiate possible activity or discard areas 
within the sites and identify changes in artefact and site function 
over time.
2. Artefact classification. McBryde's artefact classifications were 
based on technological differences, but the artefacts were also classed 
according to McCarthy's typological classification where possible. In 
the 1960s it was not possible to entirely by-pass McCarthy's scheme 
(McBryde, pers. comm., 1988). For this study McBryde's 
classifications were used to describe artefact form where these 
classes were functionally cohesive. However, whilst these 
classifications may be valid technologically, the use wear indicates 
that some groups contain artefacts which vary in function (for 
example burinate artefacts).
3. Stone material. The stone raw materials from which the Graman 
artefacts were manufactured were identified by Helen Gorman and 
Kim Bailey (Geology Department, University of New England) 
(McBryde, pers. comm., 1988) and are recorded in McBryde's artefact 
catalogues. The type of stone raw material used in artefact 
manufacture may determine the ways in which the artefact could
have been used. For example, the silcrete artefacts from Graman 
are very coarse grained which may have made them unsuitable for 
certain tasks, particularly those which require a very sharp cutting 
edge.
Incidence and position of transverse breakages. The form of 
transverse breakages that occurred on artefacts during 
manufacture, use or deposition was recorded. This was a 
particularly important attribute among the backed blades as many of 
these artefacts were transversely snapped, possibly from tool use or 
other processes (McBryde, 1984, 1986; Boot, 1986). The recording of 
transverse snapping has been used to identify backed blades which 
have been snapped during use.
Transverse breakages were recorded as follows (after McBryde, 1984, 
1986):
Tip snapping. The tip of the artefact - up to one third of the estimated 
original length - is missing.
Tip only. All of the artefact except the tip is missing. A tip is 
classified as a part of the distal end of the artefact that is less than 
one third of the estimated original artefact length.
Truncation. Only approximately half of the artefact present. Either 
the tip or butt may be missing.
Butt only. Only the butt of the artefact is represented. A butt is 
classified as a proximal end piece that is less than one third of the 
estimated original artefact length.
All of these forms of breakage can be classified as variations of 
transverse snapping. All are bending fractures, the only difference 
between them being the location of the transverse snap fracture on 
the artefact.
Initiations and terminations of transverse breakages. When 
artefacts have been transversely snapped it is sometimes possible to 
identify the initiation and termination points of the fracture thus 
enabling an identification of the probable cause of the transverse snap 
(Cotterell and Kamminga, 1987: 703). Transverse breakages are 
invariably bending fractures which do not display an impact point or
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On many
transverse breakages it is difficult to differentiate the initiation and 
termination points, however where the fracture has terminated with 
a finial (Cotterell and Kamminga, 1986, 1987:701-3), it becomes easier 
to trace the fracture path. When finials are visible on transverse 
snap fractures it is possible to trace or predict the initiation of the 
fracture and determine the direction from which the force which 
created the fracture, derived. The position of initiations and 
terminations on artefacts were recorded as: dorsal face, ventral face, 
retouched back, chord, or other specified position.
The position of the initiation and termination may assist in 
determining whether the breakage is a result of use or accident. For 
example, if a transverse snap on a backed blade initiated at the chord 
and terminated at the retouched back, the fracture may have 
occurred during use (perhaps as a spear barb) when force was 
applied to the chord as it penetrated a target (see Figure 4). If the 
fracture initiated on the dorsal face and terminated on the ventral 
face the break may have occurred during manufacturing or from 
accidental force applied to the face of the blade (see Figure 5).
6. Number and position of working edges or surfaces. The number and 
position of use worn working edges or surfaces on each artefact was 
recorded. A working edge or surface was defined as any edge or 
surface on an implement that has been brought into contact with a 
material, for the purpose of modifying or processing that material in 
some way. Only those edges or surfaces which have themselves been 
visibly modified, or have retained residues of the worked material, 
were recorded. Any edge or surface which was not modified during 
use remains invisible to the archaeologist. Several artefacts have 
more than one working edge or surface, in which case the number 
and position of all edges or surfaces subjected to use were recorded. 
Retouched edges with no evidence of use were also recorded.
7. Length of working edge. The length of each working edge was 
recorded to the nearest millimetre. On retouched edges the full 
length of retouch was measured as the working edge. In the case of 
unretouched edges the full length of the uninterupted edge was 
assumed to be the working edge. Working edge'lengths were not 
restricted to the extent of use wear, as the worn area is sometimes
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less than the length of the potentially utilised edge. The recording of 
this attribute is important in determining the proportion of the edge 
which has been subjected to wear during use. When the percentage 
of fractured edge is calculated in conjunction with the number and 
type of fractures on that edge it is possible to distinguish those edges 
which are likely to have been subjected to long duration or heavy duty 
use. For example 44% of the mean edge length of all utilised flakes 
from GB4 has been fractured. When the percentage of fracturing on 
the mean edge length of utilised flakes with ten or more fractures per 
edge is calculated the figure rises to 57% (see Table 10). This 
indicates that those edges with ten or more fractures may have been 
subjected to longer or more intense use than those with less than ten 
fractures.
8. Edge angles. Most artefact edge angles were recorded on the 
spine/plane angle, the angle of the two faces of the working edge 
(Tringham et al, 1974:179) but for retouched artefacts the specific 
angle, the angle at which the retouched face intersects with the 
opposite face of the working edge was also recorded (Hayden & 
Kamminga, 1979:7; Kamminga, 1982:20). The spine/plane angle will 
invariably be smaller than the specific angle. Edge angles were 
recorded at the mid-point and each end of the working edge using a 
goniometer.
Recorded angles were grouped in 20° categories for analytical 
purposes. The angle categories were: <20°, 20-39°, 40-59°, 60-79°, 80- 
99° and >99°.
Where one of the three measurements taken for an edge fell into 
a different angle category to the others, that measurement was 
disregarded when the edge was placed into an angle category. If the 
three measurements all fell into different categories then the median 
measurement was used to place the edge into an angle category.
The measurement of edge angles may provide information about 
which edge angles were preferred for different tasks and may also 
provide evidence of the causes of certain forms of edge fracturing.
For example, the frequency of snap fractures on acutely angled edges 
may be a function of the fragility of the edge rather than the mode of
use.
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9. Edge shape (Figure 6). The plan view and end view (Fullagar, 
1986:80-1) of each edge have been recorded as these characteristics 
may reflect the use for which the edge was designed as well as the 
use to which it was subjected. For example, on an edge with a 
retouched notch displaying no evidence of use, the edge shape 
indicates that the tool was designed to work curved objects. The plan 
view and end view shape of each artefact edge was recorded as 
irregular, straight, concave or convex.
10. Position of retouch. The position of any retouch was recorded in 
terms of the face of the edge upon which it occurred. Use fractures
p. 26 Characteristic 10, 1st sent, should read as:
The position of any retouch was recorded in terms of the face of 
the edge, in plan view, upon which it occurred. The term 'position' means 
the placement of retouch with regard to the edge and face of the artefact.
Characteristic 11, 1st sentence should read as:
Position of use wear. The position of any use wear on each face of the 
working edge was recorded in plan view.
areas that came into contact with worked material most often. 
However, the absence of identifiable wear does not exclude the 
possibility that a particular edge or part of that edge was not used.
12. Fracture types. The form of initiations and terminations of edge
fractures (scars) was recorded in terms of the classification developed 
by Cotterell and Kamminga (1987 and 1989).
A brief description of the fracture initiations and terminations 
recorded in this study is provided below.
Initiations (Figure 7)
Hertzian (conchoidal) These initiations commonly occur during 
artefact manufacture and also sometimes during tool use. They are 
invariably formed by a hard indenter, such as a hammer stone. The 
hardness of the indenter is a term used by Cotterell and Kamminga 
to describe the degree of hardness of the material which contacts the 
artefact causing a fracture to form. The velocity of the contact may
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affect the relative hardness of the indenter, high velocity may 
increase the hardness of the indenter (Cotterell and Kamminga, 
1987:681-5; 1989:140-1).
Bending Bending initiators are very common on use worn edges. 
They result from contact with a relatively soft indenter, that is 
worked material softer than the stone itself. The velocity of contact in 
tool use situations is usually relatively low compared to that in stone 
flaking but high velocity contact may still occur, causing relative 
indenter hardness to increase. On acute edges bending fractures 
may propagate in a straight line from one face of the artefact edge to 
the other creating a fracture at approximately right angles to both 
faces (Cotterell & Kamminga, 1987:689-91; 1989:142). In this study 
these fractures are described as bending/snap fractures (bending 
fracture with snap termination) following the Ho Ho Committee 
(Cotterell et al., 1979:133-5).
Terminations (Figure 7)
Feather Feather terminations occur when a fracture which has 
been running parallel to the surface of the stone turns slightly to 
meet the surface at a very acute angle, creating a fine termination 
(Cotterell and Kamminga, 1987:699; 1989:145).
Step Step terminations are the result of the primary fracture 
stopping,and a second fracture initiating from this fracture, either 
immediately or some time later. Arrest of the fracture occurs either 
because there is not enough energy to complete fracture propagation, 
or because the fracture runs into a large flaw that prevents it from 
continuing without a large increase in applied load. This process 
results in a characteristic step shape at the distal end of the scar 
(Cotterell and Kamminga, 1987:700; 1989:145).
Hinge Hinge terminations are formed when fractures which have 
initiated near the surface of the stone curve towards the surface at 
about a right angle. The detached flake has a blunt distal end with a 
rounded cross-section. The flake scar sometimes has a small lip at 
the end of the termination (Cotterell and Kamminga, 1987:700-1; 
1989:146).
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13. N um ber of flake scars. The large num ber of edge scarred artefacts 
in  the  assem blages necessitated  sim plification of the recording of the 
relative incidence of fracture types. Each fracture type was ranked  
from 1 to 4 according to its  num erical prevalence on an edge. For 
exam ple, on an  edge w ith ten  fea ther fractures, two snap fractures 
and one step fracture  along its  leng th  the num erical rank ing  of the 
fractures would be: fea ther - 1, snap - 2 and step - 3. Recording the 
num ber of edge frac tu res in th is way indicates which fracture types 
tend  to occur m ost often on particu la r edges or artefact types.
14. N um ber of fractures per edge. The total num ber of fractures on both 
faces of each edge were recorded. F ractu res displaying sharp 
m argins and unpatina ted , clean surfaces th a t had  obviously 
occurred after excavation, were not recorded as use wear. Some 
difficulties were encountered in  recording fractures on artefacts 
m ade from coarse-grained stone such as the silcrete from Spring 
Creek. This stone m ateria l som etim es looses whole grains during 
frac tu ring  as the  frac tu re  passes around, ra th e r  th an  through, the  
g rains resu lting  in  fractures th a t  have no d istinct shape.
A rtefact edges were grouped into three categories - those w ith  no 
fractures, those w ith  less th a n  ten  fractures (light fracturing  - P la te  
7), and  those w ith  ten  or more fractures (heavy fracturing  - P late  8). 
This separation  allowed differentiation of edges th a t were more likely 
to have been dam aged by non-use agencies from those which resu lted  
from use. W hilst th is separa tion  does not completely distinguish  
u tilised from non-utilised edges i t  has been shown th a t artefacts 
which have suffered non-use dam age tend to have lower num bers of 
fractures th an  those fractured  during use (Boot, 1987:10-15; 
Kam m inga, 1978:224,1982:9-10; Pryor, 1986; T ringham  et al., 1974) 
A lthough the figure of ten  frac tu res is an a rb itra ry  separation, 
experim ental work h as shown th a t  tram pled artefac ts (as exam ples 
of non-use dam aged artefacts), tend  to have less th an  ten  fractures on 
any one edge (see C hapter 7, p.149).
p. 28 Characteristic 14, 3rd para., 1st sent, should read as:
Use of this characteristic is intended only as a guide to the 
possible number of edges that have been fractured as a result of use, as 
problems such as the difficulty of differentiating non-use from use 
fractures on the same edge have yet to be resolved.
15. Total fracture size. The width of each fracture as measured along 
the edge was recorded. From this data the total width of all fractures 
on the edge was used to calculate the mean length of fracturing along 
tool edges.
In order to calculate the percentage of utilised edge length that 
had sustained fracturing this characteristic was considered in relation to 
the number of fractures per edge and the total length of the utilised edge 
(characteristics 7 and 14). These three characteristics were combined to 
identify those edges which were most likely to have sustained fracturing 
during use.
16. Edge rounding. The presence of edge rounding was described 
subjectively as Fullagar (1986:80) has had little success with 
quantitative analysis of rounding. Edge rounding can result from 
use but it can also be caused by natural agencies such as weathering 
of artefacts exposed to the elements (Vaughan, 1985:26). Both use 
related and natural rounding were recorded. Use related edge 
rounding was described in terms of its degree of development:
Slight - little more than rounding of high points of the
microtopography. It was usually only visible at 
magnifications greater than x60, and even then was 
restricted to projections on the edge.
Medium - visible rounding of substantial parts of the edge at x30 
magnification.
Pronounced - obvious rounding or bevelling which was visible to the 
eye.
17. Polish. The measurement of use polishes has remained essentially 
subjective in nature despite a recent attempt to measure polishes 
quantitatively (Grace et al., 1985). Most descriptions of polish have 
been based on the degree of reflectivity, and the texture of the polish in 
relation to those of unused tool surfaces. The subjectivity of polish 
measurements based on the perceptions of individual researchers, 
and variation in the polish formation rates of different stone 
materials creates difficulty when comparing results of different use 
polish studies, particularly as there is also considerable
disagreement on causes of polish formation (Anderson, 1980; 
Fullagar, 1986; Kamminga, 1979; Unger-Hamilton, 1984). 
Nevertheless there is some basic agreement that polish development 
passes through several stages distinguishable by changes in polish 
appearance (Kamminga, 1982; Fullagar, 1986; Vaughan, 1985). In 
this study little attempt has been made to correlate individual polish 
forms with particular worked materials. In general this study has 
followed the work of Fullagar (1986:148) who has devised a four stage 
scheme of polish development. Fullagar's (1986:148-58) work on 
polish formation follows that of Kamminga who suggested that use 
polish formation is similar to the processes involved in glass 
polishing (Kamminga, 1979:143-357; 1982:14-16). Fullagar (1986:148- 
58) generally attributes the presence of polish on a utilised edge to tool 
use processes which involve the presence of amorphous silica and 
water in the worked material and/or amorphous silica in the stone 
tool material as polishing agents.
The worked materials which contributed most to polish 
formation during Fullagar's (1986:140-51) experiments were plants 
and timber. Partly as a result of Fullagar's work I have interpreted 
most polishes seen on archaeological stone tools from Graman as the 
result of working siliceous plants. This interpretation is supported 
by the presence of plant residues on many of the artefacts with use 
polished edges or surfaces. No attempt was made to distinguish 
polishes produced during the working of different forms of plant 
material as Fullagar's (1986:84) experimental work suggests that 
polishes from various forms of worked material overlap and are often 
indistinguishable.
Routine examination at low magnification was used to isolate 
artefacts which appeared to have polished edges or surfaces. These 
artefacts were examined at higher magnifications at a later stage.
No attempt was made to categorise polishes beyond their reflectivity 
at x30-60 magnification. As a consequence it was difficult to tell 
whether reflectivity was due to polish or some other cause (such as 
the naturally reflective surface of chalcedony). Polished artefacts 
identified at this stage were categorised as follows:
Possible polish - identification uncertain, further examination
needed at high magnification to identify whether polish
is present. After inspection at high magnification most 
of these artefacts were found not to have use polished 
edges.
Slight reflectivity - artefacts with small areas of reflective surface
and with edge rounding and smoothing. Many of these 
artefacts were found not to be use polished when 
examined under high magnification. A small number 
of these artefacts had edges with polish in early stages of 
development.
Medium reflectivity - artefacts with a polished surface visible at x30- 
60 magnification but which required further 
examination at higher magnification to identify other 
polish attributes such as texture and the presence of 
pitting.
Bright reflectivity - polishes visible at magnifications of x30 or less 
and sometimes to the naked eye. These polishes 
reflected light brightly and under high magnification 
were usually found to be smooth, flat or domed polishes 
similar to Fullagar's and Vaughan's 'Stage 3' polishes 
(Fullagar, 1986:133-4; Vaughan, 1985:29).
Detailed polish examination was carried out using a 
metallurgical microscope at magnifications of xl00-500. At these 
magnifications it was possible to distinguish different stages of polish 
development on the tool edges and surfaces. Vaughan’s (1985:28-30) 
and Fullagar's (1986:132-4) stages of polish development, which are 
essentially in agreement, were followed. Fullagar's scheme has a 
fourth polish development stage, however in this study no edges were 
identified as exhibiting Stage 4 polish (from an extensive, polished 
surface to a completely polished featureless surface, Fullagar, 
1986:134). The absence of this stage of polish development among the 
Graman artefacts may be attributable to a low silica content among 
the plant materials worked at GB1 and GB4 (Fullagar, 1986:134). The 
low quantities of silica within the stone materials (e.g. silcrete) used 
to make tools at the sites may also have contributed to the absence of 
Stage 4 polish (Fullagar, 1986:158). Highly developed polishes are 
typical of phytolith polish seen on Middle Eastern sickle blades, but
are rarely observed on Australian stone tools (Fullagar, 1986:135). 
Therefore its absence at Graman appears not to be unusual.
The following descriptions of the three stages of polish 
development are drawn from Vaughan (1985:28-30) and Fullagar 
(1986:132-4).
1st Stage (Plate 9) Dull, rough textured surface, with some
rounding of high points of microtopography. Such 
surfaces have not yet become polished but have been 
subjected to abrasive smoothing which reflects light at 
low magnifications, but which can be seen to have a 
rough textured surface at high magnification (Fullagar, 
1986:132, Kamminga, 1982:16, Vaughan, 1985:28).
2nd Stage (Plate 10) Medium bright, partly smoothed surface, with 
polish present on peaks of microtopography. Lower 
areas remain rough in texture, without polish. Areas of 
polish are separated by depressions on the surface 
which have not been substantially altered from fresh 
appearance (Fullagar, 1986:132-3, Vaughan, 1985:28-9).
3rd Stage (Plate 11) Brightly reflective, smooth, flat or domed
surface, but some examples still have areas of rough 
textured stone lying between areas of smooth polish. On 
domed polish areas the surface appears to be the result 
of high and lower areas being polished, without entire 
flattening of the surface (Fullagar, 1986:133, Vaughan 
1985:29). Vaughan (1985:29) argues that at this stage it 
is possible to distinguish between polishes created 
during working of different materials, however such 
distinctions were not obvious in this study, probably 
because most polished edges or surfaces appear to be a 
result of plant working. Fullagar argues that many 
polishes may be difficult to distinguish (1986:164). 
Polishes which supposedly distinguish different worked 
materials may in fact be different stages of polish 
formation rather than different polishes at the same 
stage (see Vaughan's meat polish for example, 1985:38).
18. Residues. The location of residues on each artefact and the ir basic 
form, colour and tex ture  were recorded in a prelim inary residue 
analysis. M any of the  residues in itially  recorded were found, during  
m ore detailed  exam ination, not to be use related. Detailed residue 
exam ination  was conducted by using high m agnification microscopy 
and  chem ical analysis techniques. The m ethods and resu lts of th is 
analysis are discussed in  chapter six.
The resu lts of the exam ination of use polish and other forms of w ear 
on the  G ram an stone tools are detailed in chapter four.
Chapter Four
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RESULTS OF THE USE WEAR ANALYSIS OF STONE ARTEFACTS
FROM GRAMAN B1 AND B4
Introduction
Microscopic examination of the Graman assemblages shows that 
both sites contain stone artefacts that have been used for a wide range of 
activities. Evidence of single function and multiple function tools is clear. 
Some morphological types are functionally cohesive whereas others, 
although morphologically similar, have been used in a wide range of 
tasks. The use wear analysis also indicated some functional variation 
within artefact types and between the two sites.
In this chapter the wear features of each artefact type are 
described, as are functional differences within artefact types. Functional 
variations between the two sites are also discussed. Functional changes 
over time are discussed in chapters five and eight; the data upon which 
the discussion is based are described in this chapter.
In general the microscopic examination indicates that 70 to 80% of 
the Graman artefacts have some form of edge or surface modification 
which may be the result of use. Only 20 to 26% of the artefacts examined 
have been significantly modified during use,probably from prolonged or 
heavy duty use. The mechanisms which were involved in the formation of 
the various types of use wear are discussed, and interpretations of the use 
wear and worked material have also been made.
Site GB4 (unless specifically referred to in the text the catalogue numbers 
of the artefacts are provided in Appendix A)
Ground-edge hatchet heads (Table 2, Plate 12)
Eight ground edge hatchet heads were found at GB4, most on the 
surface of the deposit (McBryde, 1974:324). Six of the hatchets were made 
from metamorphosed boles, a rare rock which outcrops at Gragin Peak, 15 
km south-west of GB4 (Binns and McBryde, 1972:66, 73). It is likely that 
these artefacts were quarried and shaped into blanks at Gragin Peak 
(such blanks have been found on the surface of both GB1 and GB4) and 
were then ground to their finished shape on sandstone at GB4. Grinding
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grooves are  located in  a small gully a few hundred  m etres away from GB4 
(McBryde, 1974:324).
Use w ear
Most of the  edge fractures on the hatchet heads are affected by 
grinding (P late 13), indicating th a t they were formed during shaping of 
the blanks, ra th e r  th an  during use of the completed hatchet. Four of the 
ha tchet heads (l(e)II.3 598, surf. 2381, surf. 38, surf. 41) have fractures 
w ith sharp  m argins on th e ir ground edges (Plate 14) which m ay have 
occurred during  use. One ha tchet head (surf. 41) has snap and step 
fractures (.5 to 1 mm wide) along one la te ra l m argin, which appear to be 
the resu lt of use (Plate 12). Use of the la te ra l m argin of a ha tchet head 
m ay have included stone knapping and breaking  up of hard  m ateria ls, 
such as n u ts  and seeds (M cCarthy, 1976:47; Dickson, 1978:35). The use 
fracturing  on the ha tchet head edges is dom inated by large step and snap 
fractures, m any of which are over ten  mm in  width. Medium to 
pronounced edge rounding occurs on the ground edge of two of the 
hatchets. C haracteristic  striae  from edge grinding which occurred on 
m ost of the ground surfaces (Plate 16) were not seen on these rounded 
edges. One of the  rounded edges also appears to be slightly polished. I t  is 
possible th a t  th is rounding resu lted  from contact w ith bark  or wood. 
A lthough no experim ental work has been carried out w ith 
m etam orphosed boles ha tchet heads it  is suggested th a t use polish on 
such artefacts is likely to resu lt from bark  or wood working (see Fullagar, 
1986:180).
Functional in te rp re ta tio n s
The m ost likely function of these hatchets, based on the small 
am ount of use wear, ethnohistorical (see C hap ter 2, p.8) and residue 
evidence (see C hapter 6, p.105), is tim ber and bark  chopping, during 
procurem ent of wood for im plem ent m anufacture, and during  possum  
hun ting  (hatchets were used to climb possum  trees and to cut into possum  
nests).
Grinding im plem ents (Tables 3 and 4, P lates 17 to 23)
Thirty-tw o basa lt and sandstone artefacts from GB4 were 
exam ined. McBryde (1968:81) classified these artefacts as grinding 
im plem ents because of the  ground areas visible on the ir surfaces. W hile
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several of these artefacts displayed no evidence of use when viewed a t low 
m agnifications, others showed evidence of use to sharpen  edge-ground 
artefac ts or to grind pigm ent (residues visible) and p lan ts (starch, and 
p lan t residues visible).
Previous in te rp re ta tions of grindstone function a t G ram an
Sm ith  (1986:33-6) has argued th a t the m ajority of grindstones 
identified in  the G ram an sites by McBryde were not designed specifically 
for grinding use b u t were pieces of basa lt and sandstone rock used 
expediently for occasional grinding tasks. Sm ith 's approach to the 
question of the function of these im plem ents is not prim arily  based on 
functional a ttrib u tes , such as modified surfaces which reflect use, as was 
the case w ith  McBryde's analysis. Instead  Sm ith has based his 
identifications of grinding  im plem ents on standard ised  grindstone forms 
found in  the  desert regions of central A ustralia. Such reliance on form is 
inappropria te  a t  G ram an where morphological standard isa tion  of 
grinding im plem ents does not occur. Sm ith seems to imply tha t, because 
these im plem ents do not have the highly standard ised  morphologies 
characteristic  of central A ustra lian  seed grinding im plem ents, they have 
been used only casually, and rarely  for seed grinding. However the deeply 
grooved sandstone slabs used for grinding stone and bone im plem ents, 
and  the  large num ber of sandstone and basalt slabs w ith pigm ent residues 
and ground surfaces indicative of use, contradict Sm ith 's a rgum ent th a t 
m ost grind ing  technology a t G ram an was expedient.
M ulti-purpose use of grindstones
In  Sm ith 's defence however, it  appears th a t  sandstone im plem ents 
m ay have been used to grind m any m ateria ls other th an  stone or bone 
im plem ents. B asa lt grindstones, w hilst not used to sharpen  im plem ents, 
were also used to grind a wide range of m aterials. M ultiple functions do 
not produce a s tandard  w ear p a tte rn  such as would occur on im plem ents 
used solely to grind seeds, so it  is understandable th a t Sm ith, used to 
dealing w ith  standard ised  forms, has difficulty recognising m any of the 
G ram an g rind ing  im plem ents as such.
The identification of function is difficult when one im plem ent is 
used for several tasks particu larly  if, for example, a seed grinding
37
implement was later used to grind the edge on a hatchet. Evidence for the 
first mode of use would be removed or substantially altered during the 
latter form of use. As a variety of tasks may create a non-diagnostic wear 
pattern it may be difficult to correlate individual grinding implements 
with a particular worked material as has been attempted by Smith (1986). 
Smith (1986:35) argues that there are only 11 expedient or amorphous 
grindstones and three 'mullers' or top stones in the GB4 collection. Of the 
32 artefacts recorded by McBryde as exhibiting ground surfaces examined 
in this study, 23 have been interpreted as possible grinding slabs (bottom 
stones), seven as possible grinding stones (top stones) and two others as 
indeterminate grinding implements.
Use wear
Nineteen of the slabs appear to have some evidence of grinding 
wear [l(e)III.2 750, 718; l(e)II.3 715, 712, 748, 1613, 713; l(c)II.2 1608, 
1607,2161; l(e)II no numbers (2), 1628; l(e)III.l 758; l(f)H.l 1612, 1614, 
1615; surf. 2404, no number (1)], six top stones also have some evidence of 
grinding wear [l(e)II.3 716, 749; l(e)II no number (1); l(b)I 1151; l(e)III.2 
1030; l(c)II 132], as does one of the other two grinding implements (1(c) 
surf. 92).
Most of the wear is surface smoothing, probably the result of 
grinding a range of material. However one slab (surf. 2404), a top stone 
(l(c)II 132) and one unclassified grinding implement (1(c) surf. 92) also 
exhibit bright smooth polish on high points of the microtopography (Plates 
24-26) in association with starch grain residues, both indicators of plant, 
and possibly seed, grinding (see Chapter 6, p.107-8 and Table 14). At least 
one of the implements appears to have been used to grind hatchet head 
edges (l(f)II.2 1608) while others have evidence of pigment grinding (surf. 
2404, l(e)III.2 1030, 1(c) surf. 92, l(e)II.3 715, 1(e) II no number (2)).
Residue samples have been collected from 12 of the 21 GB4 and GB1 
grinding implements examined at the Australian Museum. Detailed 
analysis of this material, as well as that of residues on the eleven 
implements examined at the Australian National University, indicated 
that individual implements have been used to grind a variety of materials 
(see Chapter 6, p.108). Fullagar (1985b: 1-2) has carried out a preliminary 
examination of the residues on some of these implements, indicating that 
at least one appears to'have residues from various sources on its surface
(e.g. resin, plant fibres and ochre). Further evidence of multi-purpose use 
of grindstones at Graman.
Eloueras
Morphological and functional classifications
There are several problems with the classification of eloueras as a 
stone tool class. In formal classification the elouera, an orange segment 
shaped flake or blade with backing retouch, sometimes with retouch, use 
polish or fractures on the chord (McCarthy, 1976:29), is often confused 
with a functional class of use smoothed or polished backed flake tools 
(Kamminga, 1982:96). Kamminga has argued that many artefacts which 
have been classified as eloueras differ functionally to the edge rounded, 
polished or smoothed examples from the east coast of N.S.W.
Whilst Kamminga argues that only the coastal examples are 
eloueras, McCarthy's (1976:29) original morphological description can 
still be applied to examples from other areas, as polish, smoothing and 
rounding were not attributes which were essential to McCarthy's 
definition of an elouera. McBryde's (pers. comm., 1988) classification of 
the Graman eloueras follows that of McCarthy and predates Kamminga’s 
analysis. The description of the orange segment shaped artefacts from 
GB4 as eloueras is legitimate, when based purely on morphological 
characteristics.
Whilst the GB4 eloueras clearly meet the morphological 
characteristics required by McCarthy's classification they appear to be 
functionally different to the east coast eloueras, particularly as only one 
example has sustained use polish. In addition only four, some 30% of the 
sample examined, have edges rounded from use (l(b)I 39, l(e)II. 1.150, 
l(e)II.3 590, 1(f)II.2 779).
Kamminga (1982:96) argues that where small numbers of eloueras 
without use polish are found in association with large numbers of small 
retouched scrapers, the eloueras should be included in the continuum of 
morphological variation among the scrapers. However the same 
argument can be made to place eloueras within the continuum of 
morphological variation among backed blades as has been done by 
McBryde (1986:230-1). The GB4 eloueras exhibit some attributes of both 
artefact classes. Whilst they have the morphology of large chunky backed
blades they also share some functional characteristics with retouched 
scrapers, such as a high proportion of feather and step terminated flake 
scars on the working edge. However the working edges of the GB4 
eloueras are not associated with the retouched areas of the tool, but with 
the unretouched chords.
The differences between the two classifications can not be resolved 
with arguments over what is or is not a 'true' elouera and such 
arguments are unlikely to be productive. However it is of interest that 
there appears to be functional variation among eloueras from different 
regions and among eloueras from different sites within the same region. 
For example, whilst Kamminga found that three eloueras from 
Bendemeer I (on the New England tablelands) have considerable edge 
rounding, bevelling and smoothing and occasionally some retouch on the 
chord (Kamminga, 1982:96; Boot, 1986:51-2). These attributes are seen only 
rarely on the GB4 eloueras, which suggests that eloueras had different 
functions at the two sites.
Use wear and functional variation
The GB4 eloueras are very heavily fractured (Plate 28). 39% of the 
artefacts have more than ten fractures per edge (l(e)II.3 589, 590,1(011.2 
780, 785, 1372). Eloueras which have more than ten fractures per edge 
have 80.6% of their mean edge length fractured, however the fractures are 
not particularly large. With a few exceptions other forms of wear 
resulting from use are absent. A predominance of feather and step 
fractures on elouera working edges suggests a bark or low density wood 
scraping function. Residues present on elouera edges also suggest that 
they were used to work resinous plant material such as bark (see 
Chapter 6, p.104).
One elouera (l(b)I 39) exhibited some polished areas, possibly from 
use (Table 14). This polish occurred as small, smoothly reflective areas 
on elevated parts of the microtopography of the chord (Plate 29). This 
polish appears to have reached only the second stage of development and 
as such is not diagnostic of function. As the polish was associated with 
step fractures and plant resin residues it is possibly the result of resinous, 
siliceous plant working. This implement may be representative of 
occasional functional variation among the GB4 eloueras. The use polish 
on this example is quite different to that displayed on Kamminga's east 
coast eloueras (1982:215-7). The polish on the GB4 example occurs in
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sm all, isolated areas w hereas the east coast eloueras appear to be polished 
over a broad a rea  of the chord. The east coast elouera polish is much 
more developed th an  th a t on the GB4 example. The difference in polish 
developm ent appears to indicate e ither a longer period of use or a 
functional difference betw een the east coast use polished eloueras and the 
GB4 exam ple.
Backed blades (Plate 30)
Aside from the eloueras (which have been classified as backed 
blades by McBryde (1976:230-1) and as sm all retouched scrapers by 
K am m inga (1978:280)), two backed blade forms were distinguished w ithin 
the  GB4 assem blage. These were geometric m icroliths and asym m etric 
points. The two groups were exam ined separately  to determ ine if any 
functional varia tion  occurred th a t m ay be related  to the formal varia tion  
they  exhibit.
Geom etric m icroliths (Table 6)
Two sam ples of geometric m icroliths were exam ined from GB4. 
The sam ples of 101 and 110 geometries comprise 73% of the total num ber 
(288) recovered from the site.
The m ajor forms of w ear found among the two sam ples were tip  
tran sverse  snapping (37% and 17%) and edge fracture (61% and 73%).
The incidence of edge frac tu ring  decreases substan tia lly  when only 
artefacts w ith  ten  or more fractures are counted (9% of the first sam ple 
and  14% of the  second sample.)
No use re la ted  edge rounding or polish was observed on any of the 
geom etric m icroliths. F ractu ring  of the chord or body of the artefact are 
the  only forms of use w ear upon which functional in te rp re ta tions for the  
geom etric m icroliths can be based.
T ransverse  snapp ing
Tip snapping, truncation  and other variations of transverse  
snapping can be classed as one w ear type, w hether they are caused by 
functional or non-functional agencies. However the  position of the 
transverse  snap on the body of the artefact m ay give some indication of its  
cause. For exam ple, in  McBryde's experim ental study of breakage 
p a tte rn s  formed during  backed blade m anufacture, hafting, and use as
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spear barbs, some 17% of backed blades sustained  transverse  snapping 
during  m anufacturing , and up to 23% were tip snapped as a resu lt of 
spear im pact (McBryde, 1986:205-6). W hilst transverse  snapping occurs 
du ring  both m anufactu ring  and use, these resu lts suggest th a t such 
dam age m ay occur a t different points on the artefact body during different 
s itua tions.
A lthough McBryde (1984, 1986) has differentiated transverse snaps 
according to th e ir  position on the artefact th is study has concentrated on 
exam ination of the position of the in itiation  and term ination  points of the 
fractures to determ ine the point where the force, which created the 
transverse  snap, was applied to the artefact (see C hapter 3, p.21).
Geom etric m icroliths which have been dam aged during  use as 
spear barbs are more likely to have transverse snaps which in itia te  a t  the  
chord or back (Figure 4), th an  artefacts which have been dam aged 
accidentally or during  m anufacture (Figure 5). An analysis of McBryde's 
experim ental spear barbs, used to replicate high im pact dam age to hafted 
backed blades (1984, 1986), shows th a t some 30% have transverse breaks 
which in itia te  a t the chord or the back (see Table 57). The res t of the barbs 
had  transverse  snaps th a t in itia ted  on the dorsal or ventra l faces, 
indicating th a t  the  direction of force is not always towards the  back or 
chord in  these  situations. Analysis of backed blades dam aged during 
m anufactu ring  experim ents carried  out by McBryde, and during  sim ilar 
experim ents conducted during  th is study, shows th a t chord or back 
in itia tions occur only rare ly  during m anufacturing. Of 35 artefacts • 
dam aged during  experim ental m anufacturing  all bu t two had  in itia tions 
a t the dorsal or ven tra l faces (see Table 57). Although th is is a relatively 
small sam ple upon which to base any conclusions it appears th a t 
transverse  snaps which in itia te  a t the chord or back of a geometric 
m icrolith are  more likely to have been created during use of the artefact 
(such as use as a spear barb) th an  during m anufacturing. I t is less likely 
th a t such dam age will resu lt from m anufacturing  errors or accidental 
breakage.
E xperim ental work w ith hafted backed blades used as barbs on 
spears th ru s t  into a w allaby carcass were inconclusive, as no dam age w as 
susta ined  even when barbs came into contact w ith bone, bu t other spear 
barb experim ents support the results obtained by McBryde (see C hapter 7, 
p.144-5).
Geometrie microliths from GB4 which have been transversely 
snapped at the tip are predominantly (82.8%) fractured from one face to 
the other (Table 57, Plate 31) These artefacts appear to have been 
damaged during the manufacturing process. Several have been backed 
only at one end, a feature which has been identified by McBryde (1984:237) 
and Kamminga (1978:321, 1980:2) as an indication that the blade was 
discarded part way through the backing process. It is likely that these 
blades were discarded because they were transversely snapped during the 
early stages of retouching. 17% of the tip transversely snapped 
geometries have initiations at the chord or back indicating that this 
damage is likely to have occurred during use (Plate 32).
Truncated geometric microliths also have a high proportion 
(87.5%) of fractures that initiate at the dorsal or ventral faces of the 
artefact and a low proportion (12.5%) with initiations at the chord or 
retouched back (Plate 33). The low proportions of transversely truncated 
and transversely tip snapped artefacts with initiations at the chord or back 
are similar to the proportion of edge fractured artefacts which have more 
than ten fractures per edge. If both forms of damage are associated with 
the same mode of use then it would be expected that similar percentages 
would result. A total of 24 geometries from GB4 (11.4% of total samples) 
have ten or more fractures per edge (with 58% of the mean edge length 
fractured) in comparison to 15 (7.1% of total ) which are transversely 
snapped from the back or chord. If these characteristics correctly identify 
those geometries which were spear barbs then it appears that less than 
20% of those analysed from GB4 have been used for this purpose.
The low numbers of tips and butts recovered from GB4 compared 
to the number of geometries with these parts missing (8:78) indicates that 
some may have been lost during use away from the site. However the 
small size of the tips would minimise their recovery from the site, relative 
to the rest of the implement. The activity most likely to result in loss of 
tips and butts away from the site is spear barb use.
Edge fracturing
Edge fracturing was the most common type of damage found on 
the geometric microliths from GB4 (Plates 34 and 35). On the majority of 
geometries this fracturing consists of less than ten fractures per edge, 
with a mean of 6.3 fractures per edge. Most of this fracturing is likely to 
be the result of accidental damage during manufacturing, hafting,
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inciden ta l handling  and carrying of spears, discard, deposition, 
excavation, or post excavation handling.
E xperim ents have shown th a t  m anufacturing  and tram pling  
dam age is often chacterised by low num bers of fractures on backed blade 
chords (Boot, 1986:107,118; 1987:10-15). K am m inga’s experim ental work 
also shows th a t tram pling  resu lts  in  low num bers of fractures on the edge 
of a rte fac ts  (1978:40). In  c o n tra s t , McBryde's experim ental spear barbs 
su sta ined  a  very high m ean fracture num ber as a resu lt of spear im pact 
dam age (McBryde, 1986:203-9; Boot, 1986:127). Although the figure of ten  
fractures per edge is a rb itra ry  it  does serve to separate  two groups of edge 
frac tu red  geometric m icroliths. For example, very few of the GB4 
geom etries support as m any as eight or nine fractures per edge, in fact 
m ost have less th an  six fractures (Table 6). However those w ith more th an  
ten  frac tu res usually  support m any more th an  th is (Table 6). There are 
two d istinc t groups of edge fractured  geometries, one w ith very high 
num bers of fractures and a la rger group w ith very few fractures. If  the 
heavily frac tu red  geometries rep resen t the num bers of those dam aged 
during  use, perhaps as spear barbs, then  the num ber of such artefacts in 
GB4 is low. Only about 11% of all the geometries exam ined were heavily 
fractured . These figures m ay reflect a lower num ber of geometries th an  
were actually  used by the site occupants. Loss of tips and b u tts  away from 
the  site has been discussed as a possibility, and sim ilarly, heavily utilised 
whole artefac ts may also have been lost during activities carried  out away 
from the site. D uring McBryde's spear throw ing experim ents barbs were 
occasionally dislodged from the haft (McBryde, pers. comm.,1986). If 
such dislodgm ent occurred w hilst geometric m icroliths were used as 
barbs aw ay from the site it is unlikely th a t they would be recovered.
The m ost common frac tu re  type found on the geometric m icroliths 
from GB4 are of the bending variety , w ith a high proportion of snap 
term ina tions and lesser num bers of step and fea ther term inations. 
B ending in itia tions, w hilst not diagnostic of particu la r functions, are 
common in  use w ear found on artefacts used in adzing wood, sawdng 
bone, and  m any cutting activities perform ed w ith th in  edged tools 
(Cotterell and  Kamminga, 1987:691). Snap term inations are also not 
diagnostic of particu lar functions b u t are common in  use w ear on acute 
angled edges (Cotterell and Kam m inga, 1987:695). The high num bers of 
acute angled edges among the GB4 geometries (over 50% of the edge 
frac tu red  exam ples from sam ple one have edge angles betw een 21° and
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40°), ensures th a t snap term inations will be common on these artefacts. 
However, as there  were also a significant num ber of obtuse angled edges 
am ong the  fractured geometries (over 40% have edge angles of 41° to 60°) 
the high num bers of snap term inated  bending fractures m ay also be the 
resu lt of high im pact forces operating against the geometries, possibly 
during  use as spear barbs.
Stone raw  m ateria ls
Silcrete was the m ost commonly used stone m ateria l used for 
m aking m icroliths a t GB4 (58%). The next most im portan t stone m aterial 
was chalcedony (23%). Silcrete comprises only about eight per cent of the 
stone types among geom etries w ith ten  or more fractures, w hereas 
chalcedony comprises 42% of the artefacts in  th is category. This 
dom inance of chalcedony am ong heavily fractured  geometries can be 
a ttr ib u ted  to the different m echanical properties of silcrete and chalcedony 
ra th e r  th a n  to a preference for th is stone in  tool use a t G ram an 
(W atchm an, pers. comm.,1988). U nfortunately  there  is no accurate 
m ethod available for determ ining the variation  in 'fracturability ' betw een 
different stone tool m ateria ls (Kamminga, pers. comm., 1988). However 
K am m inga (1982:28-9) has used th ree  tests to determ ine some of the 
m echanical properties of various stone types. The th ree  tests (Moh's 
h a rdness , non-standard  inden tation  hardness, and a modified Los 
Angeles A brasion Test) showed some sim ilarity  betw een the m echanical 
p roperties of chalcedony and silcrete, bu t as there  are also physical and 
m echanical differences betw een the two stone types it can be expected th a t 
they  will behave differently during tool use. W hilst chalcedony is an 
am orphous crypto-crystalline rock composed m ainly of silicon dioxide 
(Chalm ers, 1979:198), the  silcrete from the Spring Creek quarry  a t 
G ram an  is comprised of m edium  grained quartz  g rains embedded in  a 
crypto-crystalline m atrix  (W atchm an, pers. comm., 1988). Chalcedony 
has uniform  hardness and therefore tends to susta in  fractures a t an  equal 
ra te  along a utilised edge, w hereas in silcrete the soft m atrix  tends to w ear 
a t a fas te r ra te  th an  the  h a rd  quartz  grains. W hen the surrounding 
m atrix  becomes weak, individual quartz  grains become detached as a 
whole from the edge, resu lting  in  a differential ra te  of w ear (W atchm an, 
pers. comm., 1988). In cases w here G ram an silcrete has been worn by the 
rem oval of whole quartz  grains, the resu lting  fractures (or more properly, 
g rain  detachm ents), will often not be recognised as a w ear feature and 
consequently use w ear on silcrete artefacts m ay be underestim ated.
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The varia tions in  ra tes and character of w ear betw een the silcrete 
and chalcedony could also be a resu lt of differences in  toughness or 
b rittleness. K am m inga's (1982:27-9) modified Los Angeles Abrasion Test 
resu lts  suggest th a t  silcrete is more res is tan t to fracture th an  is 
chalcedony. If the uniform ly crypto-crystalline composition of the 
chalcedony resu lts in  a slightly less 'tough', more flakeable, m ateria l th an  
the  m ixed composition of quartz  grains and crypto-crystalline cem ent in 
the silcrete, then  the  chalcedony would tend  to flake more easily during 
tool use th an  the silcrete. While currently  there is no appropriate m ethod 
of tes tin g  such phenom ena, an indication m ay be obtained through 
experim ental use of artefac ts m ade from these stone types. To ensure 
some objectivity experim ental tools should be morphologically sim ilar, 
u tilised  on the sam e m ateria l, and  in  the sam e m anner for a set length  of 
tim e (Kam m inga, pers. comm., 1988). The development of a more objective 
te s t for m easuring  the  various ra tes  of 'flakeability' is beyond the scope of 
th is study  bu t it is a  possibility for future research.
Bifacial frac tu ring
Over 64% of the first sam ple of GB4 geometries are bifacially 
fractured , w ith unifacial frac tu ring  found in  equal proportions on e ither 
face of the  rem ainder. All of the  geometric m icroliths w ith ten  or more 
frac tu res are bifacially fractured , w hereas th is a ttrib u te  occurs on only 
38% of those w ith less th an  ten  fractures per edge.
E xperim ental work has indicated th a t unifacial frac tu ring  is more 
likely to occur on accidentally edge dam aged artefacts th an  is bifacial 
fracturing  (Kamminga, 1982:10; Tringham  et al., 1974:191-2; Boot, 
1986:15). O ther experim ents such as those of F lenniken and H aggerty 
(1977:211-3) and V aughan (1985:24) have produced differing results. They 
were unable to d istingu ish  betw een use fracturing  and accidental 
fracturing . The replicated stone artefacts used in these experim ents were 
subjected to both use and non use m echanism s, bu t were not exam ined 
un til a fte r all experim ents had been completed. If  the artefacts had  been 
exam ined a fte r each p a r t  of the experim ent, or if accidentally damaged 
a rte fac ts  had  been isolated from those dam aged during use, then  
differences betw een accidental and  use related  dam age would have been 
d is tingu ishab le .
An analysis of M cBryde's experim ental spear barbs (McBryde, 
1986) showed th a t 74% of the barbs were bifacially fractured (McBryde and
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Boot, in  prep.). O ther researchers have reported bifacial damage 
resu ltin g  from various experim ental tasks including butchering  (Odell, 
1980:42), wood saw ing and  scraping (Kamminga, 1982:65), and bifacial 
frac tu re  was common on experim ental im plem ents exam ined during  th is 
study (see Tables 59-74). I t appears th a t unifacial fracturing  is less likely 
to occur during use w here both faces of the im plem ent m ake contact w ith 
the worked m ateria l, even if  th a t contact is not deliberate (eg. trailing  a 
hafted  scraper edge over wood during the back stroke). The reverse 
appears to be common during  accidental dam age creation processes 
w here frac tu ring  forces are  commonly directed to one face only.
Asym m etric points (Table 7)
A to tal of 121 asym m etric points from GB4 were examined. This 
sam ple comprises 82% of the to ta l num ber of asym m etric points recovered 
from the site.
As w ith  the geom etric m icroliths, edge fracture  and transverse  
snapping were the  m ajor forms of dam age found on the points. No polish 
was seen on any of these artefacts when viewed a t up to x500 
m agnification and only four had  slight to m edium  edge rounding, 
probably as a resu lt of n a tu ra l w eathering of the silcrete stone m aterial.
T ransverse  snapping
One asym m etric point from GB4 susta ined  transverse  snapping 
resu lting  in  truncation  of the  artefact. Most of the transversely  snapped 
artefacts were broken a t the tip. More th an  34% have m issing tips and 6% 
are rep resen ted  by the tip  only. 5.8% of the asym m etric points sustained  
transverse  snapping a t the bu tt. As m ost of these artefacts had  also lost 
th e ir tips, they could be classified as bi-truncated points. Most (67% of 
sam ple 1, 85% of sam ple 2) of the  tip transverse snaps in itia ted  a t e ither 
face of the artefact (Table 57 and P late  37) but a significant proportion (33% 
sam ple 1, 15% sam ple 2) in itia ted  a t the chord or retouched back (Plate 38). 
W here transverse  snaps were located other th an  a t the  tip m ost in itiations 
occurred on e ither face (80% sam ple 1, 100% sam ple 2). Only one point, 
transversely  snapped a t the b u tt, has an in itiation  a t the chord.
A lthough few transverse  snaps have caused truncation  of 
asym m etric points, the percentage of tip transverse  snaps is sim ilar to 
th a t  of the geometric m icroliths. If  truncation  is predom inantly  a resu lt of 
failure during  m anufacturing  it  would be expected th a t the longer, more
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slender asym m etric points would susta in  th is form of damage more 
readily  th a n  the  geom etric m icroliths. However if  backing of these 
artefac ts was begun a t the tip (a common m ethod among stone artefact 
rep licators - K. A kerm an, pers. comm., 1988) then  m ost asym m etric point 
m anufactu ring  failures are  likely to resu lt in tip snapping.
Edge frac tu ring
B ut for the  slightly  h igher incidence of tip snapping and the low 
num bers of transverse ly  snapped trunca ted  artefacts, the asym m etric 
points from GB4 have essentially  the same damage characteristics as the 
geom etric m icroliths. The sim ilarity  is particu larly  apparen t from the 
edge dam age figures, 80% of the asym m etric points have some degree of 
edge fracturing , bu t only 19% have sustained  ten  or more fractures (Plate 
40). L ike the geometries, m ost of the points have considerably fewer th an  
ten  frac tu res per edge w ith  a m ean fracture num ber per edge of 8.1 for 
sam ple 1 and 7.5 for sam ple 2. Those w ith more th an  ten  fractures often 
have significant am ounts of frac tu ring  w ith a m ean of 21.5 for sam ple 1 
and 23.8 for sam ple 2 (the m axim um  num ber of fractures recorded on a 
single a rtefac t is 86). Edge fracture in itiations are all of the bending type 
and term inations are dom inated by snap fractures. On 80% of the heavily 
frac tu red  artefacts in  sam ple 1 bending/snap fractures are the most 
common fracture  type. The num ber of heavily fractured artefacts in 
sam ple 1 is very low, particu larly  if  they are considered representative of 
the num bers of artefacts th a t  have actually been used. However the 
num ber of heavily fractured  asym m etric points is nearly  double th a t of the 
sim ilarly  frac tu red  geom etric m icroliths.
One point (l(e)II.2 266) appears to have a significantly different 
function to others from GB4. The chord of th is artefact has been retouched 
on the  dorsal face a t the tip and has step fractures and p lan t residue on 
the opposite ven tra l face of the  chord (Plate 42). It is likely th a t this 
a rte fac t was retouched and used opportunistically to scrape wood or woody 
p lan ts .
Stone raw  m ateria ls
SilCrete was the m ajor raw  m ateria l used in the m anufacture of 
the asym m etric points, how ever chalcedony (the second m ost common 
stone tool m aterial) a rtefacts susta ined  a g rea ter am ount of edge 
frac tu ring  th an  those m ade from silcrete. More th an  85% of the  heavily
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dam aged points in  sam ple 1 were chalcedony w hereas only 7% were 
sil Crete.
The m ajority  of m acroscopically dam aged points were silcrete, 
however only 46% of all the silcrete asym m etries in sam ple 1 were broken 
w hereas 64% of the chalcedony specim ens susta ined  such dam age. Again 
i t  appears th a t the different ra tes  of damage betw een the silcrete and 
chalcedony points m ay be due to the different m echanical properties of the 
raw  m ateria ls  (see pp.40-41). Kam m inga's m echanical tes ts (1982:27-9) 
suggest th a t  silcrete is generally  more res is tan t to fracture th an  
chalcedony. McBryde (pers. comm., 1989) suggests th a t the relatively 
b rittle  n a tu re  of the G ram an chalcedony, and its ease of fracture during 
flake production, will resu lt in  it  fracturing  during use more readily th a n  
the silcrete .
Form al varia tion  versus functional varia tion
The only form al varia tion  which appears to have affected 
functional varia tion  am ong backed blades is the difference in  chord 
lengths. The m ean chord leng th  of the asym m etric points (a product of 
th e ir g rea te r overall length) was 8.7 mm g rea ter th an  th a t of the 
geom etric m icroliths. The functional varia tion  arising  out of th is form al 
difference appears to have been a h igher m ean num ber of fractures on the  
chords of asym m etric points (ratio 8:6). Even th is variation was not 
p resen t am ong the heavily fractured  backed blades, as the heavily 
frac tu red  geom etric m icroliths have longer chords th an  m ost others.
In  m ost other respects (such as the percentage of fractured and 
heavily  frac tu red  artefacts, the  percentage of transverse  snapping, 
fracture  size and fracture type), the  two backed blade forms appear to have 
been functionally sim ilar, if  not identical .
Broken backed blades (Table 11, P late  36)
This group included backed blades which had  been dam aged to 
such an  ex ten t th a t they  could no t be recognised as e ither asym m etric 
poin ts or geom etric m icroliths.
The m ajor dam age characteristics of the broken backed blades, tip 
snapping and  edge fractures, m irrored  those of the complete exam ples.
None of the broken backed blades had more than nine fractures per edge, 
which may indicate that many were damaged during processes other 
than utilisation.
Only two of the transverse snaps on these artefacts initiated at the 
chord or back (Plate 62). The remaining 12 transverse snaps initiated at 
the dorsal or ventral faces of the artefects, evidence suggesting that most 
of these artefacts were damaged accidentally (Plate 63). All seven tip 
snapped artefacts had initiation sites on either of the the two faces, 
indicating that this tip snapping damage was also likely to be the result of 
accidental damage rather than use.
Silcrete and chalcedony are the main materials from which the 
broken backed blades were made. However in this case both stone 
materials have sustained similar amounts of edge damage. As the 
majority of these artefacts appear to have been damaged by mechanisms 
other than use, and as all have less than ten fractures per edge it appears 
that both raw materials may behave in a similar manner when damage 
occurs during non-utilisation processes. The sample of broken backed 
blades available is small so further examination of this problem must 
depend on experimentation. It should be noted however, that 67% of the 
tip snapped artefacts are silcrete, the remainder are chalcedony.
Adzes (Table 8, Plate 43)
Kamminga (1978:230-4; 1982:76) argues that edge shape is an 
important characteristic for artefacts used in dense wood adzing. He has 
found that the most efficient edge shape for adzing dense wood is convex 
with a convex bulbar surface, but he also holds that adzing of lower 
density woods can be carried out efficiently with a range of cutting edge 
shapes. Kamminga (1982:76 1978:234) found that tula adzes which have a 
convex edge shape, were predominantly designed for adzing dense woods . 
Sheridan (1979:76) also argues that the curved shape of the tula adze edge 
and undersurface improve its efficiency as a hafted adzing tool, while 
Hayden (1979:12) found that adzes used by Western Desert Aborigines in 
the 1970s had convex ventral surfaces at the edge.
McBryde (pers. comm., 1988) has classified several implements 
from Graman as adzes because she considers they were: end-hafted; had 
step fractured working edges which were comparable to those of
ethnographically documented adze flakes; and had similar edge shapes to 
tula 'slugs', many of which were not convex in shape.
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While these implements may have been used as adzes it is doubtful 
that they were used in such a manner on dense wood. These artefacts
38; 1982:75-78), such as suitable stone material (chert and chalcedony), 45° 
to 90° edge angle, step, feather/hinge and small snap fractures, edge 
smoothing and some edge rounding, retouched dorsal faces and use 
fractured ventral faces (Plates 44 and 45). However they do not have the 
convex shape of the ethnographic tulas that Kamminga argues is 
necessary for dense wood adzing. The GB4 adzes examined in this study 
are irregular in both plan and end view. None bore the distinct convex 
edge shape necessary for efficient dense wood adzing, and as none are 
badly damaged it is unlikely that they were inefficient tools.
These implements are all retouched at the distal end with one 
bearing traces of hafting resin on the butt (l(c)I 3), indicating that they 
were probably end-hafted. Use wear on the edges indicates that these 
implements were probably used for adzing medium to low density woods 
or for general wood scraping tasks.
Scrapers (Table 9, Plates 43, 46a and 46b)
Ninety-seven scrapers were examined from the GB4 site. Of these, 
16 had two working edges, however seven of the 16 had one retouched 
edge, the other utilised edge remaining unretouched (Plate 53).
The seven artefacts with two different edge types must be classifed 
as multifunctional, or at least bi-functional implements. The two edge 
types differ significantly. Snap and feather terminations are equally 
represented on the unretouched edges (Plate 52), whereas step 
terminations dominate the fracture scars on the retouched edges (Plates 
48 and 49). Other differences are the absence of polish on all but one of the 
unretouched edges (the exception is an unretouched but steep scraper 
edge - Plate 47) and its presence on retouched edges, and the smaller sized 
but more numerous fractures on the unretouched edges. The 
unretouched edges also tend to be shorter in length than those which are 
retouched. Both types of edges have similar percentages of their mean
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edge length fractured, when the bifacial nature of the fracturing on the 
unretouched edges is taken into account.
Edge fracturing
Edge fracturing is not the most common form of wear on the GB4 
scrapers. 49% of edges have some form of fracturing; however only 14% 
have ten or more fractures. This compares with 59% of edges with edge 
rounding and 11% with edge polish. Step fracturing, the dominant 
fracture type on the retouched edges, is also common on experimental 
scrapers used to work woods of varying densities (Kamminga,1982:67-74).
Edge rounding
67% of the rounded edges have only slight traces of this wear, most 
of which is probably due to natural weathering and abrasion rather than 
utilisation, however 33% of the rounded edges support wear of medium to 
pronounced intensity which is more likely to be the result of use. 
Kamminga (1978:342-3) found that moderate to pronounced edge rounding 
was a form of use wear found on small retouched scrapers from several 
archaeological sites, and that these artefacts were likely to have been used 
as dense wood scrapers. Kamminga also found that the other 
predominant wear feature on these scraper edges was the presence of 
shallow step fractures, also a feature of the GB4 scrapers.
Edge polish
Eleven retouched scrapers (12 retouched edges) show edge polish 
(Table 14, Plates 50 and 51). No Stage 4 polishes were observed, but seven 
scrapers (eight edges) have sustained polish that has developed to Stage 3, 
the earliest stage of polish development at which polishes may be 
diagnostic of function (Fullagar, 1986:133). Four scrapers display polish 
on their working edges which has not reached such an advanced stage, 
but as three of these implements also had plant resin residues (see 
Chapter 6, p.103-4) it has been assumed that these polishes were 
beginning to form during resinous plant (e.g. bark, wood) working 
activities.
The Stage 3 polished surfaces exhibited a range of textures from 
flattened high spots, through large areas of rippled polish, to smooth or 
domed areas. Five of the Stage 3 polished edges were associated with 
plant residues, a strong indication that this polish was produced during 
siliceous plant working. Fullagar (1986:133) has found that bone working 
and some skin working tools, as well as wood and other plant working
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tools, achieve this degree of polish development, however no bone or skin 
working residues were found that would confirm this use among the GB4 
scrapers. Kamminga (1978:217,222; 1982:71,73) also found that 
experimental scraping of light and dense wood produced polish on the 
undersurface of some tools . He also observed that surface smoothing, but 
not polish, occurred during bark scraping and skin scraping (Kamminga, 
1978:135-6, 242; 1982:80,41-2).
Stone raw materials
All but one of the GB4 scrapers with polished edges were 
manufactured from crypto-crystalline siliceous stone (chalcedony and 
jasper). Fullagar (1986: 154) reports that the degree of polish formation is 
dependent on the stone type as well as the worked material. He found that 
polish only developed on crystalline stone types when it was used to work 
materials containing amorphous silica , whereas amorphous siliceous 
stone became polished to Stages 3 or 4 despite the composition of the 
worked material. Fullagar (1986:158) argues that the silica within this 
stone probably contributed to the polish development. It is likely that the 
use polish on the edges of micro-crystalline scrapers from GB4 is the 
result of use on plants which contain amorphous silica.
As with all other tool types, silcrete and chalcedony were the major 
raw materials used in the manufacture of the GB4 scrapers. Silcrete was 
the major raw material accounting for 46% of the scrapers, however 
chalcedony was the most comon stone among the scrapers with ten or 
more fractures on any one edge, comprising 69% of these artefacts.
Utilised flakes (Table 10, Plate 54)
This group of amorphous flake tools represents a morphologically 
and functionally diverse group. These artefacts were grouped together in 
McBryde's preliminary classification to include those without regular 
retouch, but with signs of edge modification such as edge fracture, 
rounding or smoothing. The majority exhibited edge fracturing 
(McBryde, pers. comm.,1988).
Functional variation among flakes
It was expected that the utilised flakes would exhibit functional 
variation. Indeed many appear to have been used for different tasks at 
different times, with either one edge being utilised for several tasks or
w ith several edges on the same artefact being used for different functions. 
Of the 84 utilised flakes examined, 68 have one potential working edge, 15 
have two such edges and one flake has three edges.
U nder microscopic exam ination a t x60 24 of these edges appeared 
to have been retouched as well as utilised. A lthough retouch is often 
difficult to d istinguish  from use fracturing, particu larly  when it  is 
restric ted  to sm all a reas (as it  was on these artefacts), it was considered 
th a t the form of fracturing  on one face of these edges was consistent w ith 
the retouch p a tte rn s  exhibited by other retouched im plem ents such as the 
scrapers. This fracturing  took the form of step, snap and H ertz ian  
fractures, the rem oval of which had  produced steeply angled obtuse edges. 
In all cases th is fracturing  was restric ted  to one face of the edge, the other 
face being dom inated by shallow step fractures, edge rounding and/or 
polish.
This retouch was not considered by McBryde (pers. comm.,1988) to 
be regu lar in the  sense of the large am ounts of retouch produced to shape 
scraper edges, and its appearance suggests th a t  it was not produced w ith 
th is aim  in mind. It is possible th a t th is form of retouch was produced on 
flakes w hilst in  use to provide a different edge form quickly and to avoid 
the necessity of producing or finding another im plem ent w ith a suitable 
edge.
At least two functional types among the utilised flakes have 
em erged from analysis of the w ear pa tterns:
Type 1 U nretouched edges w ith  a w ear p a tte rn  dom inated 
by edge fracturing (n = 77).
Type 2 Retouched edges w ith a w ear p a tte rn  dom inated by 
frac tu ring  (m ainly step and fea ther fractures) or 
w ithout fracturing  b u t w ith polish and/or rounding 
(n= 24).
The use w ear features of the Type 2 edges, step fracturing, edge 
rounding and use polish (Plates 55, 56 and 57) are sim ilar to the wear
characteristics of the retouched scrapers which appear to have been used 
for wood and p lan t working activities. As well as these retouched utilised 
flakes, six flakes w ithout retouch bu t w ith steeply angled edges (usually 
as a resu lt of in itia l flaking) also displayed evidence of p lan t scraping use,
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for wood and p lan t working activities. As well as these retouched utilised 
flakes, six flakes w ithout retouch bu t w ith steeply angled edges (usually 
as a resu lt of in itia l flaking) also displayed evidence of p lan t scraping use, 
such as shallow step fractures, polish, rounding and/or p lan t residues 
(l(c)II 113, l(f)II .l 1432, 67 l(e)II 4A, l(e )II.l 1660, 65 FS (surf) 2392, 66 
l(a )I 32A).
E dge polish
Seven of the Type 2 edges have sustained  polish during use, which 
has developed to Stage 3 on six specimens (Table 14). This bright to very 
b righ t polish exhibits a rippled to smooth tex ture  and is associated in all 
b u t one case w ith  p lan t resin  residues. Association of brightly  reflective 
use polish and p lan t residues gives fu rther indication of the resinous 
p lan t working function of these edges.
Edge frac tu ring
Most of the Type 1, or unretouched fractured edges, are dom inated 
by bending feather and snap fractures (Plates 58 and 59). F ea ther 
term inations are  the m ost num erous, particu larly  on those edges with ten  
or more fractures. W hilst i t  is likely th a t most of these artefacts were 
used for cu tting  activities, it  can be seen from the unretouched scraping, 
Type 1 edges th a t there  m ay be some functional variation  w ithin this 
group. Only 42 or 54.5% of the unretouched utilised flakes have edge 
fracturing  as th e ir only w ear feature. The other 35 (45.5%) also have edge 
rounding or polish (Plates 60 and 61) in addition to edge fracturing, 
however only four of those w ith polish appear to have been used to cut, 
ra th e r  th an  scrape, resinous p lan ts.
Stone raw  m ateria ls
Chalcedony was the m ajor stone m ateria l used in  the production of 
the utilised flakes examined. Silcrete flakes m ay have been utilised to the 
sam e extent as chalcedony flakes, bu t as silcrete appears to have been less 
susceptible to use fracture i t  was more difficult to distinguish  utilised 
silcrete flakes th a n  was the case w ith the more brittle , easily fractured 
chalcedony.
Edge morphology
The varie ty  of possible functional types among the utilised 
am orphous flakes was also reflected in the variety  of edge shapes and wide 
range of edge angles represented. Although the m ajority of u tilised flakes
had irregularly shaped edges all other variations of straight, concave and 
convex edge shapes were well represented. The variation among utilised 
flake edge shapes appeared to be greater than that among any other 
artefact group. Edge angles were also varied, despite most utilised flake 
edges falling within the 41° to 60° range. Edge angles on the utilised flakes 
from GB4 varied between 20° and 100°, with the more obtuse edges 
occurring on the retouched utilised flake edges.
Awls (Table 12, Plate 64)
Four artefacts, classified by McBryde (pers. comm., 1988) as awls 
because of their distinct pointed shape, were excavated from GB4. 
Kamminga (1978:148-9; 1982:46-7) suggests that awls used for skin 
piercing are likely to have sustained tip snapping and fine edge fracturing 
near the apex of the point (often with feather and hinge terminations). 
Moderate blunting and long striations may also be seen on examples 
which have not lost the tip.
Use wear
Some of the presumed awls from GB4 exhibited a number of these 
characteristics, but none were snapped at the tip. Three of these 
implements had fine edge fracturing (mainly feather and step), two had 
slight edge rounding or blunting, one was striated at the tip and two were 
polished (one on the edge, the other at the tip).
One of these tools has a wear pattern particularly suggestive of use 
as a skin piercing awl (l(e)II.3 1641). This wear includes slight rounding 
of the tip and edge with long striations at the tip oriented along the length 
of the artefact. Although this siltstone implement does not have a 
snapped tip, Kamminga (1978:150; 1982:47) believes that while tip 
snapping is a wear feature of skin piercing awls it may not be as common 
on archaeological specimens as it was on his experimental ones.
Another of the awls also appears to have been used for skin 
piercing. This artefact (l(e)II.l 1630) displays fracturing and bright Stage 
2 polish on high points of the microtopography at the apex of the tip (Plates 
65 and 66). Under low magnification Kamminga (1982:46-7) observed no 
polish on any experimental awls and also found that no wear was evident 
on many of these tools. However he did note that polish may form on
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these im plem ents th rough  contact w ith m ateria l underlying the worked 
sk in .
One of the  im plem ents is not an  awl b u t has been used both as a 
drill and a scraping im plem ent on bark  or wood (l(c)II 55). This artefact 
has been fractured  a t the tip w ith use scars occurring on both m argins 
and on ridges (Plate 67). All fractures on the retouched m argin in itia te  
from the dorsal face w hereas all those on the opposite m argin in itia te  
from the ven tra l face, indicating th a t the tool was used w ith a tw isting 
motion. Step and feather fractures which extend along the ven tra l face of 
the retouched m argin  away from the tip indicate th a t this edge is likely to 
have been used in  a scraping mode. P lan t residues were also found on 
th is edge (see C hapter 6, p.105), as was a brigh t Stage 2 polish on high 
points of the ven tra l face edge m icrotopography (Table 14).
Points (Table 13)
As w ith  the awls these artefacts were classified by McBryde as 
points because of th e ir morphological characteristics (McBryde, pers. 
comm., 1988). I t is difficult to differentiate the two groups (awls and 
points) morphologically and the two term s appear to have been considered 
interchangeable by McBryde. It would be preferable to classify all of these 
artefacts as points unless a specific function such as awling or drilling 
can be applied to particu la r im plem ents. These point shaped artefacts 
could have been used as awls, drills or skin gravers (see Kam m inga, 
1978:139-42)
Use w ear
All of the  points have fracturing  a t the tip  or on the edge adjacent to 
the tip  (Plates 68 and 69). One of these also has a retouched edge (which is 
not use fractured , bu t is slightly rounded) and another has edge 
fracturing  in  addition to th a t a t the tip. These points exhibit the w ear 
features of K am m inga's (1978:149-50; 1982:46-7) experim ental awls, w ith 
fracturing  a t the tip and slight edge rounding bu t no polish. However 
none of the  points show tip  snapping, a common feature  on experim ental 
skin piercing awls. The points could also possibly have been used for 
graving skin, b u t as none display the pronounced, regu lar edge rounding, 
sm oothing and stria tions found on experim ental skin gravers , th is  use is 
unlikely (Kamminga, 1978:141-2; 1982:43).
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Use w ear evidence indicates th a t the m ajor area  of u tilisation  on 
the points was the edge at/or adjacent to the apex of the tip, as was the case 
for th e  awls. None of the points exhibit the distinctive drill w ear found on 
one of the awls and it  is m ost likely th a t these im plem ents were used in a 
piercing mode ra th e r  th an  in  drilling or graving modes. The points also 
appear to have been used in  other tasks during which the edge damage in 
a reas away from the tips was formed.
C h o n n er/scrap er
One large retouched flake classified by McBryde as a 
chopper/scraper was exam ined. This silcrete artefact w ith a retouched 
dorsal face has nine step and snap fractures on the ventral face, all of 
w hich are approxim ately one mm in width. The m ost likely function of 
th is artefac t was as a wood scraping tool. However the small num ber of 
frac tu res, absence of edge rounding or other wear features indicates th a t 
the  a rte fac t m ay not have been used. Several large silcrete scraping tools 
used experim entally  to work woods of differing densities all sustained  
g rea te r fracturing  w ear th an  th is artefact, even w hen used only for a 
short period. The tool has not been used for chopping wood, a function 
which resu lts in extensive and severe edge damage (see C hapter 7, p.138).
R edirecting/reiuvenation  flakes
M cBryde's original macroscopic exam inations of these 
m orphologically sim ilar artefacts (long, th in  trian g u la r sectioned flakes 
w ith  one retouched m argin), led to th e ir description as core 
redirecting/rejuvenation  flakes. Microscopic exam ination shows th a t 
m any of these artefacts appear to have been used after removal from the 
core. On in itia l exam ination m ost of the 14 redirecting flakes were 
in te rp re ted  as crudely m anufactured  asym m etric points. However 
fu rth er exam ination revealed th a t the apparen t backing retouch is 
platform  preparation  th a t  occurred prior to detachm ent of the flake. Most 
of the scarring was unifacial in  na tu re , unlike backed blades which are 
often retouched from both faces. In addition m ost of these artefacts 
provided no evidence of retouching a t the butt. There was one exception to 
th is trend. One of the artefacts appears to be a m isidentified asym m etric 
point (67 l(f)II .l 1430). This artefact has bifacial backing retouch from the 
tip to the bu tt, and p a rt of chord is also retouched a t the butt. There is no 
use fracturing  on the chord, bu t traces of hafting resin  were observed on 
the retouched back (see Table 42).
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Use of redirecting/reiuvenation flakes
All the other exam ples appear to be core rejuvenation or 
red irecting  flakes. Several of them , however, appear to have been fu rther 
modified by retouching or use after detachm ent from the core. Five 
specimens (l(f)II.l 755, 1450; l(e)II.2 230, 242, 338) appear to have been 
u tilised  after th e ir detachm ent from the core, probably an incidental 
function. These artefacts have all susta ined  unifacial step and snap 
frac tu ring  (Plate 70) on the edge opposite the face scarred during core 
p reparation . This scarring consists of large m ulti-layered step fracture 
scars along the length  of core m argin; it  is unlikely to be backing retouch. 
The fractures on the apparen tly  utilised edge could not have been formed 
on the  core, particu larly  those on the ventral face of the flake (67 l(f)II .l 
1430).
A nother two specimens (l(e)I 203; l(e)II.2 348) appear to have been 
retouched after detachm ent from the core ( th a t is, modification in  addition 
to platform  preparation  - P late  71). One of these (203) appears to have been 
retouched from the  opposite face to the face w ith platform  preparation  (the 
ven tra l face) which could only have been done after removal from the core. 
This a rte fac t has the appearance of a partia lly  backed asym m etric point, 
and it  is possibly the resu lt of an  a ttem pt to make a backed blade from a 
core rejuvenation  flake. This artefact has not sustained any use 
fracturing. The second artefac t (348) has been retouched (other th an  
platform  preparation) on the edge opposite the platform  (the dorsal face). 
On the ven tra l face opposite the retouch is substan tia l shallow step 
frac tu ring  consistent w ith  wood scraping use (Kamminga, 1978:204-13).
Functional in te rp re ta tio n s
The apparen tly  utilised rejuvenation flakes (other th an  the two 
retouched exam ples) show some use w ear a ttribu tes sim ilar to the  GB4 
asym m etric points, and  it  is possible th a t some rejuvenation flakes were 
used as spear barbs. Shared  use w ear a ttribu tes include sim ilar am ounts 
of edge fracture (m ean fracture  num ber, rej. flakes 11.5, asym. points 
10.9) and  sim ilar fracture  types (snap and step fractures). Bifacial 
frac tu ring  and acute edge angles are also common to both groups. Despite 
some sim ilarities both im plem ent groups do not have identical use wear 
features. N early 50% of the rejuvenation flakes have some form of use 
w ear, however over 70% of the  asym m etric points exhibit edge fracturing, 
although some of th is m ay not be the resu lt of use.
59
Site G B l (unless specifically referred to in  the text the catalogue num bers 
of the  artefac ts are  provided in  Appendix A)
Ground-edge ha tchet heads (Plate 12)
Only one edge-ground ha tchet head, m ade from G ragin Beak 
m etam orphosed boles, has been found in  site GB1 (Binns and McBryde, 
1972:66). Two hatchet blanks of the same stone type were found on the 
surface near the  site. I t  is likely th a t these blanks were brought to the 
G ram an sites, where the edge grinding took place, e ither on portable 
g rinding  slabs or on the grinding grooves in a gully to the north-w est of 
the site.
Edge frac tu ring
The edge-ground hatchet head is heavily fractured  b u t all the 
frac tu res have rounded m argins (Plate 13), suggesting th a t  they were 
formed during  shaping of the  blank, before the edge was ground. However 
the frac tu res m ay have resu lted  from use, being subsequently  rounded 
during  re-sharpen ing  of the edge.
G rinding im plem ents (Tables 15 and 16, P lates 17-23)
Twenty-six grinding im plem ents, classified as such by McBryde 
from the presence of ground surfaces, were examined. These artefacts 
have been fu rth er classified as grinding slabs (bottom stones) or grinding 
stones (top stones). F ifteen slabs and eleven top stones were exam ined 
microscopically. One slab was broken into small pieces and could not be 
exam ined for the presence of use wear. No wear or residues were detected 
on th ree  of the artefacts classified as top stones, the other tw enty-three 
im plem ents displayed evidence of grinding utilisation.
Sm ith  (1986:35) argues th a t most of the grindstones he exam ined 
were e ith e r h a tch e t grinding  slabs, 'expedient grindstones' or unused  
na tu ra lly  flat rocks (1986:35). Sm ith (1986:35-6) identified only one artefact 
from Level I as a u tilised m illstone (grinding slab). As was the  case for 
GB4, the  presence of crushed seeds in  the deposit, ochre sta in ing  on some 
grinding  im plem ents (McBryde, 1976:65), and p lan t residues 
(Fullagar, 1985b: 1-2), indicates th a t the grinding im plem ents were used in 
a more th a n  expedient m anner a t GB1.
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s ta in in g  o n  th e  s m o o th e d  s u r fa c e , in d ic a t in g  i t s  u s e  in  th e  p r e p a r a t io n  o f 
th i s  m a te r i a l  (2 (e)I no  n u m b e r) .  P la n t  a n d  r e s in  re s id u e s  w e re  fo u n d  on  
th r e e  o f  th e  g r in d in g  s la b s , a n d  o ch re  s ta in in g  on  s ix  s p e c im e n s  (som e 
h a v e  b o th  p l a n t  a n d  o c h re  r e s id u e s  on  th e i r  g ro u n d  su r fa c e s  - see  C h a p te r  
6, p .1 1 4 ).
A t l e a s t  fo u r  o f th e  s a n d s to n e  g r in d in g  s la b s  e x a m in e d  h a v e  lo n g  
s m o o th e d  d e p re s s io n s  t h a t  a p p e a r  to  b e  th e  r e s u l t  o f h a tc h e t  g r in d in g , b u t  
th e  m a jo r  fo rm  o f  w e a r  on  th e  o th e r  f la t  s la b s  is  s u r fa c e  sm o o th in g . O ne 
s la b  h a s  b r ig h t  sm o o th  p o lish  on  h ig h  p o in ts  o f th e  m ic ro to p o g ra p h y  
(P la te s  24 , 25  a n d  26) a n d  a l ig n e d  s t r ia t io n s ,  som e o f w h ic h  a r e  c u t  in to  th e  
p o lish  (2 (d )I  1360). T h is  s la b  is  p ro b a b ly  a  seed  g r in d e r  (T ab le  24). A n o th e r  
s la b  h a s  a  p a r t i a l l y  p e c k e d  su r fa c e , p o ss ib ly  th e  r e s u l t  o f  u se  a s  a n  a n v il, 
o r o f r e ju v e n a t io n  o f th e  s la b  su rfa c e  w ith  a  top  s to n e  (S m ith , 1986:33).
T h e re  is  l i t t l e  d e f in ite  e v id en ce  fo r th e  u se  o f th e  m a jo r i ty  o f th e s e  
a r te f a c t s  a s  s e e d  g r in d in g  im p le m e n ts ,  h o w e v e r  th e  e v id e n c e  d oes  s u g g e s t 
t h a t  th e y  w e re  u s e d  to  g r in d  a  v a r ie ty  o f m a te r ia ls ,  in c lu d in g  p la n ts .
E lo u e ra s  (T ab le  17, P la te  27)
T h e  s e v e n te e n  G B 1 e lo u e ra s  a re  h e a v i ly  f r a c tu re d ,  47%  h a v e  te n  o r 
m o re  f r a c tu r e s  p e r  ed g e . 53 .8%  o f th e  m e a n  edge  le n g th  o f th e  h e a v ily  
f r a c tu r e d  a r te f a c t s  is  s c a r re d .  T h is  f r a c tu r in g  is  d o m in a te d  b y  f e a th e r  
a n d  s n a p  f r a c tu r e s  (P la te  28); ed g e  ro u n d in g  fro m  u s e  is  a lso  com m on. 
K a m m in g a  (1 9 8 2 :8 0 ) h a s  fo u n d  t h a t  s u c h  f r a c tu r in g  a n d  ro u n d in g  
f r e q u e n t ly  o c c u rs  o n  to o ls  u s e d  to  s c ra p e  b a r k  a n d  w ood in  e x p e r im e n ta l  
s i tu a t io n s  .
F u n c t io n a l  i n t e r p r e ta t io n s
T h e  p r e s e n c e  o f  r e s in  r e s id u e s  on  th e  w o rk in g  e d g es  o f e lo u e ra s  
f ro m  G B 1  (see  C h a p te r  6, p .1 1 2 ) is  a  f u r th e r  in d ic a tio n  t h a t  th e y  w e re  u s e d  
to  w o rk  r e s in o u s  p la n t  m a te r ia l s  s u c h  a s  b a r k  o r  w ood. K a m m in g a 's  
(1 9 8 2 :8 0 ) e x p e r im e n ts  sh o w e d  t h a t  la rg e  a m o u n ts  o f r e s in  b u i l t  u p  on 
w o rk in g  e d g e s  u s e d  to  s c ra p e  b a rk .
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Stone raw  m ateria ls
Unlike m ost other artefact forms (except utilised flakes - see below 
p.62), alm ost h a lf  of the eloueras are m ade of chalcedony. H alf of the 
eloueras w ith ten  or more fractures are also chalcedony. This im plies a 
clear preference for chalcedony as a raw  m ateria l for eloueras. This 
preference strongly suggests th a t the task  required of the eloueras was 
more efficiently carried out w ith tools m ade from fine grained rock. 
K am m inga found th a t fine grained lithic m aterial was the m ost suitable 
rock for tasks such as hafted  and hand held scraping of wood (1978:208, 
216).
Backed blades (Plate 36)
Two backed blade forms, geometric m icroliths and asym m etric 
points were found among the GB1 assem blage.
Geom etric m icroliths (Table 18)
326 geometric m icroliths (the entire collection from GB1) were 
exam ined. The m ajor forms of use w ear on the GB1 geometries are tip 
snapping (27%), edge fracture  (74.5%) and transverse  snapping across the 
body (13%). Only 21% of the artefacts have more th an  ten  fractures per 
edge.
Edge rounding
Most edge rounding on the  geometries is slight and is probably a 
re su lt of m echanical or chemical w eathering. However eight geometric 
m icroliths (2% of the  total) have m edium  or pronounced edge rounding, a 
feature not seen on the geometries from GB4. Kam m inga (1978:324; 
1980:7) found th a t all edge rounding seen during his exam ination of over 
2,000 backed blades from m any A ustralian  sites could be a ttribu ted  to 
n a tu ra l w eathering .
Despite the presence of such wear, the sm all num bers of artefacts 
which do display i t  have little  bearing on the function(s) of the m ajority of 
the  geometries a t GB1. This w ear m ay be a resu lt of p lan t working as edge 
rounding is associated w ith p lan t residues on the chords of one geometric 
(2(d)I 1179) and one asym m etric point (2(d)I 1241) from GB1 (see C hapter 6, 
p.113).
T ransverse  snapping
The in itia tion  points of fractures which have resu lted  in  tip  and
trunca ted  transverse  snaps are the m ost easily recognised indicators of 
the processes involved in geometric m icrolith macroscopic damage. As 
discussed above, those transverse  snaps which propagate across the 
artefact from one face to the other are more likely to be the resu lt of 
m anufactu ring  or accidental dam age th an  those fractures which in itia te  
a t the retouched back or chord (Table 57). Most (73.2%) tip snapping of 
geometries in itia tes across the face (Plate 31) w hereas only 26.8% are 
fractured  from e ither the chord or the back (Plate 32). Geometries which 
have been trunca ted  as a resu lt of transverse  snapping have an even 
g rea ter proportion of in itiations a t e ither face, w ith only 15.5% of 
in itiations a t the chord or back (Plate 33).
These resu lts  indicate th a t w hilst transverse  snapping a t the tip, 
or elsewhere on the  artefact, is likely to occur most often during 
m anufactu ring  or accidental fracturing, both forms of dam age m ay also 
occur during use. However i t  appears th a t tip snapping is more likely to 
occur during  use th an  is truncation .
If transverse  snaps w ith in itiations a t the back or chord are an 
indicator of dam age created during use, then  the to tal percentage of such 
artefacts should be sim ilar to the  percentage of artefacts w ith ten  or more 
fractures per edge (such heavy fracturing  is also likely to be the resu lt of 
use). 12.6% of the geometries have some form of chord or back in itia ted  
tranverse  snaps and 20.8% have ten  or more fractures per edge. Both 
percentages are  low and are perhaps an indication th a t  only sm all 
num bers of geometries were used a t the site, or were discarded a t the site 
after use elsewhere.
Edge frac tu ring
243 (74.5%) of the geometric m icroliths have some form of edge 
fracturing, however the m ajority of these have less th an  ten  fractures per 
edge. Only 68 of the geometries have sustained ten  or more fractures, and 
m ost of these have considerably more th an  th is (the m ean num ber of 
fractures is 19.5).
I t is likely th a t the  m ajority of geometric m icroliths w ith less th an  
ten  fractures have susta ined  th is damage as a resu lt of m echanism s o ther 
th a n  use, while those w ith  more th an  ten  have become dam aged during 
use. The percentage of heavily dam aged geometries from GB1 is much 
larger th an  th a t  from GB4, perhaps indicating th a t g rea ter use was m ade 
of geometric m icroliths by the occupants of GB1. The m ajority of edge
frac tu res found on the artefacts are of the snap variety, very few other 
frac tu re  forms are represented  (Plates 34 and 35). This p a tte rn  follows 
closely th a t found am ong the geometries from GB4 suggesting th a t these 
a rte fac ts  susta ined  edge dam age in a sim ilar m anner a t both sites.
Stone raw  m ateria ls
Most of the geometries are m ade of silcrete (45.5%) and chalcedony 
(36.6%). However silcrete artefacts comprise only 4.4% of the heavily 
frac tu red  artefacts w hereas 58.8% are m ade from chalcedony. In  spite of 
th is, silcrete is the  m ajor stone m ateria l among the transversely  snapped 
a rte fac ts  (48.2%) w hereas 32.1% of these geometric m icroliths are 
chalcedony. If  the different ra tes of damage are related  to the different 
m echanical properties of the  two stone types, as has been discussed above, 
do these  differences tran s la te  into different types of dam age on different 
stone m aterials?  F u rth e r research  is needed to answ er th is question.
A sym m etric points (Table 19)
142 asym m etric points were exam ined from the GB1 excavated 
assem blage. T ransverse tip snapping and edge fracture are the major 
forms of dam age represen ted  b u t edge rounding and polish were also 
observed.
Edge rounding and polish
Edge rounding is p resen t on GB1 asym m etric points b u t six of the 
th irte e n  rounded chords have only slight rounding. Seven have m edium  
to pronounced rounding, indicating th a t a sm all num ber of points had 
possible secondary or expedient functions. One of these functions appears 
to have been p lan t working as edge rounding was associated w ith p lan t 
residues on one example. Two of the asym m etric points have brightly  
polished chords (Plates 41 and 77). One has reached Stage 2, the other 
Stage 3, in  polish development (see Table 24). Both of these points (2(d)I 
1241, l(c )1 143) are stria ted  a t 70° to 90° to the chord. One of the polished 
points (1241) has been retouched on the chord a t the dorsal face of the tip. 
Polish and step fractures are located on the ventral face opposite the 
retouch. The presence of p lan t resin  on the chord indicates th a t  th is 
im plem ent m ay have been used expediently to scrape p lan ts (see C hapter 
6, p.113).
Transverse snapping
34% of the asymmetric points are transversely snapped at the tip 
and 3.5% are represented by the tip alone. A further 3.5% have been 
truncated as a result of transverse snapping and one artefact has been bi- 
truncated (tip and butt snapped). Many (67.3%) tip transverse snaps have 
initiated from either of the two faces of the artefact (Plate 37), but a 
significant proportion (32.7%) have initiated at the back or chord (Plate 38). 
Transverse snaps across the middle of the artefact mainly initiate across 
the two faces (83.3%), only a small percentage (16.7%) initiate at the chord 
or back (Plate 39 and Table 57). Although it appears that transverse 
snapping is predominantly caused by agencies other than use, it is 
possible that up to one third of the tip snapped points (those with chord or 
back initiations) were damaged during use.
Edge fracturing
75.3% of the points have sustained edge fracturing (Plate 40), 
however only 27.5% have ten or more fractures per edge. Most of these 
have considerably more than this number, the mean number of fractures 
per edge being 18.5. Edge fracturing is predominantly composed of snap 
fractures, however such fracturing is not diagnostic of any particular 
form of utilisation and may be a function of the acute edge angles typical of 
the points (Kamminga, 1980:8).
Adzes (Table 20, Plate 43)
Two of the four artefacts classified by McBryde as adzes on the 
basis of morphology and edge fracture patterns have attributes 
appropriate for efficient dense wood adzing (Kamminga, 1978:230-4; 
1982:75-8). The two possible dense wood adzes (2(c)I 584 and 2(c)I 586) are 
manufactured from chalcedony, a preferred raw material for flake adzes 
among prehistoric and modem Western Desert Aborigines (Gould, 
1971:163; Hayden, 1979:12). Both also fall within the 45° to 90° edge angle 
range and have the convex ventral surface needed for efficient adzing of 
dense wood. The use wear observed on their cutting edges is 
characteristic of experimental dense wood adzes (step, feather, snap 
fractures, edge smoothing and rounding - Kamminga, 1978:228-38; 
1982:75-8).
The other two adzes lack the convex ventral edge and it is less 
likely that they were used for working dense wood. However they may
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have been used for adzing woods of ligh ter densities or for scraping 
tim ber, particu larly  as they  have sim ilar use w ear and morphological 
characteristics to those in  the scraper category (Plates 44 and 45). One of 
these im plem ents has resinous p lan t residues on the ven tra l face of the 
working edge (2(c)I 1105).
Scrapers (Table 21, P lates 43, 46a and 46b)
Eighty-six scrapers, recovered from GB1 were examined. Of these 
21 have two working edges and four have th ree  working edges. E leven of 
the m ultiple edged artefacts have unretouched as well as retouched edges 
(12 edges in  all, one scraper has two unretouched and one retouched 
edges).
Functional va ria tion  am ong scrapers
The retouched and unretouched edge forms are quite different; and 
it  appears th a t these artefacts had  a m ulti-functional role. U nretouched 
edges are  dom inated by snap and feather fractures (Plate 47) w hereas 
most retouched edges are  step fractured  (Plates 48 and 49). The fractures 
on the unretouched edges are shorter in  w idth th an  those on the retouched 
edges, b u t they occur in  g rea ter num bers. A g rea ter percentage of the 
edge leng th  on the unretouched edges has been fractured  in  comparison 
w ith th a t of the retouched edges. However w hen the bifacial n a tu re  of the 
unretouched edge fracturing  and the unifacial fracturing  of the retouched 
edges are accounted for, both edge forms have sim ilar percentages of edge 
frac tu ring  overall.
Use w ear
80.3% of all scraper edges are fractured, however only 17% have 
ten  or more fractures per edge, w hereas 29.9% have some form of edge 
rounding and 1.7% have use polish.
Kam m inga (1978:204-13; 1982:67-74) has dem onstrated 
experim entally  th a t step fractures are the  m ost common fracture type 
found on wood scraping tools. Such fractures dom inate the use w ear 
forms observed on the GB4 and GB1 scrapers.
68.6% of the edge rounding seen on the scrapers is only slight and 
appears to be the resu lt of na tu ra l w eathering, however 21.4% of the edge 
rounded exam ples have m edium  to heavy rounding, ano ther common
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wear fracture on experimental wood scrapers (Kamminga, 1978:342-3; 
1982:67-74).
Two scrapers (2(c)I 1134, 2(d)II.l 1599), and a 'thick flake' 
(McBryde's description) interpreted as an unretouched scraping 
implement (2(c)II 1950), have sutained bright Stage 3 polishes on their 
ventral surfaces as a result of use (Table 24, Plates 50, 51 and 52). All 
three exhibit polishes with a brightly reflective appearance. Two have a 
smooth flat texture and one has a rough 'rippled' texture. One polished 
edge is also cut through by striations angled at 45° to the working edge 
(1134).
Plant residues, including resin and damaged fibres, have been 
found on the edges of these and other scrapers from GB1 (see Chapter 6, 
p .lll) . On the basis of the association of residues with polish and rounding 
it is suggested that many of the scrapers have been used to work wood and 
bark (Kamminga, 1978:217-42; 1982:78; Fullagar, 1986:140-51).
Stone raw materials
Silcrete and chalcedony, the major raw materials used in the 
manufacture of the scrapers, are in almost equal proportions. 40.7% of 
the scrapers have been produced from silcrete, whereas 36.0% are made 
from chalcedony. However the scrapers with ten or more fractures on 
their working edges are mostly chalcedony (64.7%) with a much lower 
representation of silcrete examples (23.5%).
Edge angles
Kamminga (1978:78; 1982:20) has emphasised the importance of 
recording both specific and spine/plane edge angles, particularly for 
retouched edges. Both specific and spine/plane angles were recorded on 
69 scrapers with a total of 92 retouched edges from GB1. The results of this 
analysis (Table 21) show that specific edge angles (those of retouched 
surfaces) are approximately 20° greater than the spine/plane edge angles 
among this group of retouched edges. That is, where an edge angle 
measured on the spine/plane falls into the 20° to 40° range, then the 
specific angle of that edge usually falls into the 40° to 60° range.
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U tilised flakes (Table 22, P late 54)
As w ith the GB4 utilised flakes, those from GB1 have a t least two 
d istinc t edge forms w ith different w ear characteristics. Of the 32 utilised 
flakes exam ined, 27 have one working edge, and five have two working 
edges.
Functional varia tion  am ong flakes
The 37 edges comprise four retouched edges and 33 unretouched 
edges. These edges have been classified as two different functional 
groups according to th e ir  morphological and  w ear characteristics:
Type 1 - unretouched edges w ith w ear pa tte rn s  dom inated by edge 
frac tu ring  (snap and fea ther fractures).
Type 2 - retouched edges w ith a w ear p a tte rn  dom inated by 
frac tu ring  (feather and step fractures) and edge 
round ing .
Some Type 1 edges also have edge rounding (n = 3) and two have 
su sta in ed  brightly  reflective, smooth tex tured  polish which has reached 
the  th ird  stage of development (Table 24). All Type 1 edges have ten  or 
m ore fractures per edge w hereas none of the Type two edges have 
su sta in ed  more th an  ten  fractures or any polish.
Type 2 edges (Plates 55, 56 and 57) have probably been used for 
scraping  wood, particu larly  those w ith step and fea ther fractures in 
com bination w ith  edge rounding. There m ay be some functional 
varia tion  among the Type 1 edges (Plates 58, 59 and 61), for some of these 
have edge rounding and polish, in addition to edge fractures, w hereas 
others only have edge fracturing. It is possible th a t the unretouched 
frac tu red  edges were more heavily utilised th a n  the retouched edges, as 
they  have all been extensively fractured (m ean fracture num ber per edge - 
24.5, percentage of m ean edge length  fractured - 54.6%). It is also possible 
th a t  the  lightly used retouched edges were produced during use of 
unretouched  edges w hen a retouched edge was required  quickly. In such 
a situation  i t  would be expedient to retouch a second edge on the 
im plem ent a lready  in use.
Stone raw  m ateria ls
Chalcedony is the dom inant stone type among all utilised flakes 
(40.6%) and particu larly  among those w ith ten  or more fractures (58.8%).
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The percentage of silcrete artefacts among all utilised flakes (39.4%) is not 
m uch low er th an  th a t of those produced from chalcedony, bu t it  is 
considerably lower am ong those w ith ten  or more fractures (23.5%). The 
high n u m b er of chalcedony specimens among the heavily fractured  
u tilised  flakes is probably a function of the more brittle  na tu re  of this 
m ateria l. The chalcedony m ateria l appears to fracture more readily th an  
the silcrete, allowing u tilised  flakes produced from chalcedony to be 
recognised as such more easily th an  those m ade from silcrete.
Awls (P late 64)
Two of the awls from GB1 (Plates 65 and 66) have sustained wear 
which is sim ilar to th a t observed on experim ental skin piercing tools 
(K am m inga, 1982:46). One has a snapped tip (2(d)I 1221), another has 
fine fea th er and step fractures along the edge a t the tip  (2(c)II.l 421), 
however no w ear was observed on the th ird  presum ed awl (2(c)II.l 829). 
K am m inga (1982:46) noted th a t use w ear was not observed a t low 
m agnification on 16% of his experim ental awls, so it is possible th a t a tool 
w ith  a pointed shape could have been utilised as a skin piercing awl 
w ithout su sta in ing  any observable use wear.
These artefacts have been classified by McBryde as awls on the 
basis of th e ir  morphology (each has a pointed form). I t  is possible th a t 
they  were used in  such tasks, although no residues such as skin collagen, 
blood or h a ir  were found on these im plem ents, preventing any 
confirm ation of th is function.
R edirecting /re iuvenation  flakes
Microscopic exam ination revealed th a t five of the core redirecting 
flakes h ad  susta ined  fracturing  to one face of the thick m argin. This 
appears to be platform  preparation  scarring, removed from the platform  
w ith  the  flake during core rejuvenation. All of th is scarring in itia ted  
from the dorsal edge of the  flake, the original face of the core platform .
However one of the  flakes (2(e)II.l 2134) has been retouched on the 
dorsal face of the  th in  m argin, which could only have occurred after 
de tachm ent from the core (Plate 71). The ventral face of th is m argin  has 
susta ined  step  fracturing, also only possible after rem oval from the 
core,which m ay have resu lted  from scraping use.
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The largest of the flakes is not the result of core rejuvenation 
(2(e)II.l 2103). It has been struck from the edge of a large scraping 
implement that had been used to work siliceous plants (Plate 72). It has 
extensive overlapping step fractured retouch along the whole length of the 
dorsal face. Step fracturing, pronounced rounding, and a flat, smooth, 
dully reflective polish striated at 45° to 90° to the edge, occur on the ventral 
face (Table 24). Although no residues were found on the working edge it is 
likely that this flake was detached from a scraper used to work medium to 
low density timber (Kamminga, 1982:71-2).
Burinate Artefacts (Table 23 and Plate 77)
Although it is possible that deliberately manufactured burins were 
used to grave bone at some Australian sites (e.g. Jack Smith Lake,
Victoria - Hotchin, 1982 and Fullagar, 1985; Glenaire, Victoria - Fullagar, 
1982), both Kamminga (1982:92-3) and Cundy (1977 and, in press) argue 
that many of the Graman artefacts previously classified as burins do not 
comprise a cohesive functional class of designed tools. McBryde also has 
some doubt about the classification of the large group of 'spalled artefacts' 
recovered from Graman which grade from clearly identifiable blade cores, 
through 'technical burins' to examples identical to European burins. 
McBryde passed on the problem of classification and explanation of these 
spalled artefacts to Cundy and others for further analysis (McBryde, pers. 
comm.,1988).
Technological and functional analysis of burinate artefacts
Cundy's attribute analysis of New England burinate artefacts, 
including examples from GB1 and GB4, showed that although these 
artefacts conform to the simplest of sub-types found in European burin 
typologies (the break burin), even within this sub-type the burinates have 
highly variable morphologies (Cundy, in press:7). Cundy (in press, 14-18) 
argues that the burinates are in fact cores from which blades have been 
produced by their removal from the thin margins of primary flakes.
Kamminga's (1982:92-3) microscopic functional analysis of 
burinates from many Australian sites (N.S.W. - Bendemeer (20), Capertee 
(42), Emu Cave (10), Graman (32), Moore Creek (8), Padstow (4), Jacky’s 
Creek (2); Northern Territory - Ingaladdi (24); Queensland - Kenniff Cave 
(1)) also shows that the majority of these artefacts are blade cores or are by­
products of blade production. Of 143 artefacts previously classified as
burins, K am m inga (1978:269; 1982:92) was only able to distinguish eight 
(from Padstow  and Ingaladdi) which displayed edge damage. Only four 
of these (from Ingaladdi) displayed dam aged apices consistent w ith wood 
g rav ing .
It appears th a t  some bu rinate  artefacts, while not initially  
m anufactu red  as bone or wood graving im plem ents m ay have been used 
for such tasks subsequent to blade detachm ent. Fullagar (1985a:2-3) has 
found evidence of bone graving use among 'bu rin s’ from Jack  Sm ith  Lake 
in  V ictoria, such as flake scarring, rounding, polish and stria tions on the 
bu rinate  edges. H otchin (1982:24) argues th a t these artefacts were 
designed for bone graving use. He (1982: appendix 2) found th a t after the 
in itia l spall was rem oved from a retouched strik ing  platform , fu rther 
spalls could be rem oved to re-sharpen the bu rinate  edge. H otchin’s 
proposed m ethod of bu rin  production is sim ilar (except for the platform  
preparation) to Cundy's proposed tw in ridge blade core reduction sequence 
(in press: 19). Despite sim ilar production techniques, the Jack  Sm ith Lake 
b u rina te  tools appear to have been used extensively for graving bone, 
unlike m ost of those found elsewhere.
Use of bu rinate  artefacts a t GB1
Secondary use of tw in ridge blade cores also appears to have 
occurred occasionally a t site GB1. After microscopic exam ination, it 
appears doubtful th a t any of the GB1 burinate  artefacts were deliberately 
m anufactu red  for use as bone gravers, although some m ay have had 
secondary functions as bone or wood gravers. The tw enty  burinates 
exam ined from GB1 were identified as follows:
U tilised flakes 
U tilised bipolar flake 
U tilised flake from a blade core 
U tilised flake w ith u tilised point 
Blade core
U nused flake from blade core
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polyhedral core 
w ith blade removal scar 
U nidentified a rte fac t
All of these artefacts had  some form of 'spall' rem oval, which has created 
an  edge w ith potential to be used for graving bone or wood. Five of these
artefac ts display w ear features possibly indicative of bone working (122, 
1175, 2024, 1001, 772 - described below). Four others appear to have been 
used to work wood or p lan ts (124, 183, 679, 694), although not necessarily in 
a graving  mode (i.e. use of the edge ra th e r  th an  the tip or use of tip for 
drilling - P la te  73).
The ten  b u rina tes  identified as utilised flakes have a total of 14 
w orking edges, two of which are retouched (however both have no 
identifiable use wear). The o ther 12 edges have all sustained  some form of 
edge fracturing . The edge characteristics and w ear p a tte rn s  of these 
artefac ts are alm ost identical to those of the utilised flakes from GB1. 
However use polish (Table 24) is absent from all bu t one of the utilised 
flakes (124). The two groups (utilised flakes and burinate  utilised flakes) 
have sim ilar chord lengths, edge shapes, edge angles and edge fracture 
w ear. Edge dam age found on both groups is dom inated by snap fractures.
Three of the u tilised  bu rinate  flakes have p lan t residues on the ir 
surfaces. Two of these artefacts (679, 694) have resinous residues 
associated w ith edge fractures on non-burinate edges, features th a t have 
been in te rp re ted  as evidence of th e ir use in  p lan t cutting activities. The 
o ther (124) has a resinous residue on the tip of a burinate  edge created by 
the  fortuitous rem oval of p a rt of the original edge (a bending fracture).
The residue  was found in  association w ith crushing and fracturing  on the 
b u rina te  tip  and it appears th a t th is artefact has been used to grave wood 
(Plates 74 and 75).
Bone working a t GB1
Five of the bu rinate  artefacts m ay have been used to work bone. 
Each of these artefacts displayed some of the w ear a ttribu tes, found in 
several experim ental studies, which may resu lt from the working of bone. 
Such a ttr ib u te s  include step and hinge term inations w ith lesser num bers 
of fea ther term inations (Stafford, 1977: 245; Fullagar, 1985a:2), edge 
rounding, and polish (Fullagar, 1982, 1985a).
I t was expected th a t m ost w ear caused by bone graving would 
occur a t the  tip or along the bu rinate  edge of the artefact. Each of the 
artefacts described below, have been in terp reted  as bone graving tools 
because m ost of the w ear found on their working edges occurs a t the tip or 
on the  b u rina te  edge.
l(c)I 122 - utilised flake.
The w ear fea tu res on th is flake include crushing, rounding and 
sm all step frac tu res on an edge formed during the removal of 
sm all blades from the proximal end of the flake.
2(c)II.2 1175 - utilised flake.
The tip  appears to have sim ilar w ear to th a t found on experim ental 
bone gravers (Fullagar, 1982). The dihedral edge is bifacially 
fractured  w ith  fea ther and step term inated  scars; however several 
a re  fresh  in  appearance and are possibly post-excavation damage. 
This artefact m ay have been a bone graver, b u t there is a possibility 
th a t  all of the  w ear is m odem .
Surface 2233 - utilised flake
The artefac t has a retouched, denticulate edge, except a t the tip 
which is unretouched. The tip  is bifacially fractured by snap and 
step fractures and has susta ined  slight crushing a t the apex of the 
tip. The a rtefac t m ay have been used for graving a res is tan t 
m ateria l such as bone or dense wood.
2(c)II.2 1001 - point (awl/graver)
The d ihedral edge has four 'spall' fractures in itia ting  a t the tip. 
M edium  edge rounding occurs on the dihedral edge. This artefact 
was possibly used for graving bone or wood or as a skin piercing 
aw l.
2(d)I 772 - utilised blade core (Plate 76)
F ractu ring  occurs along the first six mm of the edge and a t the tip. 
The fractures are  m ostly of the snap variety, bu t there  are  also 
m any sm all step fractures. This artefact was possibly used as a 
bone graver.
A lthough there  is no doubt th a t some stone tools were used to grave 
and cut bone a t G ram an (several exam ples of bone w ith cut m arks have 
been excavated from both sites), the  artefacts described above are only 
possible candidates for th is form of u tilisation among the bu rinate  group. 
It is possible th a t  some of the  im plem ents were used to grave other
m ateria l such as wood. I t will take fu rther experim ental work to 
determ ine the forms of w ear th a t resu lt from graving bone as those 
carried  out so far have been few, or are difficult to apply to the G ram an 
sam ple because w ear descriptions are vague (e.g. Stafford, 1977).
F unctional in te rp re ta tio n s
This analysis has dem onstrated th a t the m ajority of burinate  
artefac ts exam ined were not used to work bone, but were e ither cores and 
o ther by-products of blade production, or fortuitously spalled flakes and 
blades th a t  have been used on a range of m aterials such as wood and other 
p lan t m ateria l, and  possibly bone. H ayden (1979:168) has described 
technical bu rin s used in  central A ustra lia  as wood shaving im plem ents 
in  which the side of the  flake spall scar, ra th e r th an  the tip, was used. 
These technical bu rin s are functionally equivalent to retouched flake 
scrapers and it  is possible th a t some of the utilised flakes which have 
su sta ined  frac tu ring  along the bu rinate  edge m ay have been used in th is 
way. This form of u tilisa tion  is doubtful though prim arily  because very 
few of the  frac tu res on such edges have step term inations which should be 
p resen t in  significant num bers on wood scraping edges (Kam m inga, 
1978:204-13). Experim ents w ith various woods have been carried out 
using  b u rina te  b laca cores in  both graving and scraping modes to fu rth er 
exam ine th e  forms of w ear produced during such use (see C hapter 7, 
p.139-40).
D iscussion - use w ear analysis of the GB4 and GB1 artefacts
Technologically the analysed components of the GB1 and GB4 
assem blages appear relatively  uncom plicated w ith  only five m ain groups 
rep resen ted  (not including cores), th a t is backed blades, retouched flakes, 
unretouched  flakes, ground-edge ha tchet heads and largely unm odified 
rock slabs and boulders used for grinding. Only sm all num bers of o ther 
a rte fac t types are represented. B urins appear not to be a cohesive 
technological or functional group a t these sites.
Functionally  the  G ram an assem blages are diverse. A lthough i t  is 
possible th a t  the m ajority  of backed blades were single function tools, the 
other m ain  a rte fac t types appear to have been m ulti-functional, or to have 
been applied to wide range of contact m aterials (this m ay also be the case 
for backed blades - see C hapter 6, p.106-7,113).
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The scrapers are m ost likely to have been used as wood scraping 
im plem ents, bu t m ay also have been used to adze light to m edium  density  
woods, scrape b a rk  during  tim ber dressing and to scrape skins.
The u tilised  flakes appear to have had a very wide range of 
functions w ith a t lea s t two distinct w ear pa ttern s identified on their 
working edges. These artefacts have been used on m any different contact 
m ate ria ls  including an im al and p lan t products, w ith both scraping and 
cu tting  actions.
The ground edge hatchet heads also appear to have a wide range of 
functions b u t th e ir  m ajor use was as tim ber and bark  cutting  im plem ents. 
They have also been used for possum  hunting  (also prim arily  a wood 
cu tting  function), as ham m er stones for tool knapping, and m ay have been 
used as ham m ers and  anvils for breaking up hard  objects such as nu ts.
The grinding  im plem ents particu larly  appear to have had  a wide 
range of uses. The presence of a range of residues on m ost exam ples 
indicates th a t  they  have been used in  the grinding of pigm ent, seeds, o ther 
p lan t m ateria ls , and  resin  blocks. Some examples have been used to 
m anufactu re  edge-ground im plem ents, and perhaps bone tools.
Some of the  backed blades appear to have susta ined  w ear during 
use as spear barbs (i.e. transverse  snapping which in itia tes from the 
chord or back) o thers appear to have been used in  different ways, such as 
scraping and cu tting  activities. It is possible th a t backed blades were 
used prim arily  as hafted  spear barbs, bu t th a t they also had secondary 
functions for w hich they  were also hafted, such as composite cutting 
blades.
The b u rin a te  a rte fac ts are  also a functionally diverse group, and  
a lthough m ost re su lt from the sam e blade m anufacturing  technique 
(which provided them  w ith  th e ir  common morphological feature, the 
'spalled' edge), i t  can be seen th a t th is category includes a wide varie ty  of 
im plem ents such as u tilised  and un-utilised blade cores, u tilised flakes, 
wood and possible bone gravers and a drill or awl.
The w ear p a tte rn s  found on the G ram an artefacts are indications 
of th e ir m ost probable functions. Experim ental work w ith  replicated tools 
should allow confirm ation of m any of the functional in te rp re ta tions which 
have been m ade. The w ear p a tte rn s  also indicate the range of raw
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m ateria ls th a t a re  likely to have come into contact w ith the artefacts 
during  use, an  invaluable guide upon which to base the residue analysis 
of these artefacts. If a residue analysis had  been carried out w ithout a 
detailed exam ination of the w ear pa tte rn s it would not be possible to 
dem onstrate  th a t residues found on an artefact are directly related  to the 
use of th a t artefact.
Com parison of the  m ain  artefact categories in the two site assem blages bv 
selected artefact a ttrib u tes
Edge-ground h a tch e t heads
Com pleted and u tilised edge-ground hatchet heads and flakes 
removed from these tools were only recovered from GB4. The single 
finished ha tchet head  and the blanks from GB1 cannot be compared w ith 
those from GB4 as these specimens have sustained  no w ear or dam age 
during  use. However the location of edge ground hatchets in GB4, w ith its 
close proxim ity to grinding grooves, and the ir scarcity a t GB1 where there  
are few adjacent grooves, m ay indicate th a t hatchet production occurred 
more often a t GB4 th an  a t GB1.
G rind ing  im plem ents
The w ear p a tte rn s  evident on the grinding slabs from both sites are  
sim ilar in m ost respects, w ith one im portan t difference. A m uch h igher 
percentage of the GB1 slabs have linear depressions or grooves th an  do 
those from GB4. W orn depressions and grooves on slabs from both sites 
appear to be the resu lt of ha tchet grinding activities (see Sm ith, 
1986:32,35). The h igher percentage of grooved slabs found in GB1 possibly 
reflects the absence of large num bers of perm anent grinding grooves n ear 
the site. Because of th is absence there m ay have been more use of the 
sm aller portable ha tchet grinding slabs a t GB1, th an  a t GB4.
There are considerable differences betw een the top stones a t GB4 
and those a t GB1. A higher num ber of the GB4 top stones display 
evidence of resin, seed and pigm ent grinding use, reflecting Sm ith 's 
results. Sm ith (1986:36) was able to identify one top stone (m uller) from 
GB4 b u t none from GB1. Along w ith the evidence for g rea ter use of slabs 
for ha tchet grinding a t GB1, the  top stone evidence m ay indicate th a t
76
grinding  of p lan t foods such as grass seeds was less common in th is site 
th a n  a t GB4.
E loueras
There are  very few functional differences betw een the eloueras a t 
e ither site. E loueras from both sites have susta ined  sim ilar forms of 
dam age, bu t use w ear on the  GB1 eloueras appears to be less severe th an  
th a t  observed on the  GB4 eloueras. W hether th is difference reflects a real 
varia tion  in elouera u tilisation  in the sites has not been determ ined.
G eom etric m icro liths
There are  no m ajor differences betw een the dam age and w ear 
characteristics of the  geometric m icroliths from either site. Minor 
varia tions include a h igher percentage of edge fractured and transversely  
snapped trunca ted  artefacts in  the GB1 assem blage th an  is the case for 
GB4.
A sym m etric points
Asym m etric points show no large differences betw een sam ples 
from either of the  sites, except for a h igher percentage of edge fractured 
and trunca ted  artefacts a t GB1. As both the geometries and the points 
appear to have sim ilar functions, th is difference m ay be a ttribu tab le  to 
vary ing  ra tes  of u tilisa tion , m anufacturing  dam age or accidental dam age 
a t  the  two sites.
Scrapers and adzes
While the  adzes display little  functional variation  betw een sites 
differences do occur betw een the scrapers of GB4 and those of GB1. Site 
GB4 scrapers have a m uch h igher percentage of edge rounding (40% 
greater) and a h igher percentage of polished edges (8% greater) th an  those 
from GB1. These differences have some functional im plications as edge 
rounding and  polish are  particu larly  im portan t forms of w ear on the 
G ram an scraper edges. W hether the difference is a ttribu tab le  to 
variations, in degree of use, mode of use, n a tu re  of the stone type, or 
worked m ateria l, betw een sites m ay be difficult to determ ine w ithout 
experim ental research. L ittle variation  betw een stone types used to m ake 
scrapers a t e ither site has been detected. Differences in edge rounding
and polish may be attributed to variations in the degree of, and/or mode of 
use among the scrapers from the two sites.
Utilised flakes
Like the scrapers, the only major difference between the utilised 
flakes in each site is that the GB4 flakes have higher percentage of 
rounded (39% greater) and polished (9% greater) edges . There is a 
corresponding difference in the percentages of the two different edge types 
found on the utilised flakes. GB1 has lower percentages of Type 2 edges 
and a higher percentage of Type 1 edges than GB4. The difference in the 
number of rounded and polished edges is a function of the number of 
utilised flake edges used for scraping tasks. More utilised flakes appear 
to have been used in scraping tasks at GB4 than at GB1. As the GB4 
scrapers also have a high percentage of rounding and polish, it is possible 
that the differences reflect a greater amount of wood scraping activity at 
GB4 than at GB1.
Raw materials
There are several differences between the stone materials used to 
make artefacts at GB1 and GB4. The major stone material difference 
occurs among the chalcedony artefacts which make up 32% of the GB1 
assemblage but only 16.5% of artefacts at GB4. As the chalcedony source 
is the Spring Creek quarry it is expected that both sites should contain 
similar proportions of this stone type, or as GB4 is nearer the quarry, 
more chalcedony may be expected at this site. This difference could be due 
to an, as yet, undiscovered chalcedony source close to GB1.
Another difference in patterns of stone material used at the two 
sites is in the proportion of silcrete to chalcedony artefacts. Where the 
proportion of silcrete at GB1 is always higher than that of chalcedony, 
such is not the case at GB4. At GB4 silcrete is found in higher proportions 
than chalcedony from Level III.5 up to Level II. 1. At this level there is a 
reversal and chalcedony becomes the dominant stone type among 
designed flake implements. This and other changes that occurred at 
about 2,400 to 2,000 years ago are discussed in detail below (see Chapter 5, 
p.82 and 85 ).
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S u m m ary
The use w ear observed on the G ram an artefacts indicates th a t in 
general, stone tool use activities were sim ilar a t both sites. However some 
varia tions in  w ear features among certain  artefact groups occur betw een 
the two sites. H atchet grinding a t GB1 m ay have been perform ed m ainly 
on portable grinding slabs, w hereas a t GB4 m uch of th is activity is likely to 
have occurred a t the  grinding grooves located in the gully below the site. 
There are  lower percentages of fractured  backed blades and eloueras a t 
GB1, suggesting less in tense use of these artefacts a t th a t site th an  a t 
GB4. T here are differences in  the num ber of polished and rounded edges 
betw een the two sites. These may be a ttribu tab le  to a slightly different 
degree and/or mode of scraper use a t the two sites. S im ilar differences 
also occur am ong the u tilised flakes from the two sites, again w ith h igher 
percentages of polished and rounded edges found a t GB4.
Such varia tions imply th a t the num ber of stone artefacts fractured  
or worn during use a t GB4 m ay be higher th an  th a t a t GB1, and th a t 
proportionately more stone artefacts were used a t GB4 th an  a t GB1. This 
in  tu rn  suggests th a t more tool use activity occurred a t GB4, or th a t th is 
site was occupied more often, or for longer periods of tim e, or by more 
people th a n  was the case a t GB1.
Conclusion - artefac t function a t G ram an
The use w ear observed on the G ram an im plem ents indicates th a t  a 
wide varie ty  of tasks were conducted a t or n ear these sites. The use w ear 
p a tte rn s  also show th a t some tasks were carried out more often a t one site 
th an  the  other. However the tools used a t both sites were generally used 
for sim ilar types of activities. The m ajor activities carried out w ith stone 
tools a t the  sites appear to have involved working of wood, bark , bone and 
o ther p lan t m ateria ls such as fibres, resin  and seeds.
M ost stone tools have been used to produce other tools. Scrapers, 
adzes and  flakes were m ainly used to work wood, probably during the 
production of wooden tools such as spear shafts, clubs, digging sticks and 
containers. G rinding im plem ents were also used to m ake tools such as 
ground-edge hatchets and  ground bone im plem ents. Some burinate  tools
were also used to produce bone im plem ents, and probably wooden tools 
also. H atchet heads m ay also have been involved in  tool production, such 
as rem oval of bark  from trees for use as containers.
H atchets also appear to be among the sm aller group of stone tools 
used to procure or process food, as they  were probably used in possum 
hun ting  tasks. Backed blades and unm odified flakes were probably the 
m ajor tools used du ring  hun ting  and processing of an im al food. Backed 
blades were probably used most often as spear barbs, although they did 
have other functions. F lakes may have been used to bu tcher and skin 
anim als, a lthough  th e ir  range of functions also included p lan t processing 
use .
All of these activities took place a t both sites, however there are 
indications th a t  stone tool use activities changed or varied  through tim e a t 
both sites. Evidence of such changes has been found am ong variations in 
use w ear p a tte rn s  on stone tools from both sites. This evidence is 
described and discussed in  the following chapter.
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Chapter Five
USE FRACTURING AS AN INDICATOR OF FUNCTIONAL 
VARIATION AT GRAMAN
Introduction
Previous research (e.g. McBryde, 1976, 1977, 1984) indicates 
changes in tool and site function at GB1 and GB4 (Chapter 2, pp.13-16). 
Changes in site use are indicated by variations in the percentages of bone, 
stone and organic artefacts both over time and through space. Some of 
these changes coincided at the two sites, whereas others occurred at 
different periods. If spatial and temporal variations in artefact density are 
related to changes in stone artefact function then corresponding 
variations in the percentages of utilised stone tools should also occur. If 
changes in stone tool use have occurred then it is likely that the function of 
the sites, or activites carried out at the sites, also changed to some extent.
Measurement of functional variation
Variation in the percentage of utilised stone tools can be measured 
by counting the number of heavily utilised tools within each level and zone 
of the site. Heavily utilised tools are defined as those which have 
extensive use fracturing (i.e. ten or more use fractures) on any one edge. 
These artefacts are those which were most likely to have been fractured 
during sustained or heavy duty use (see Chapters 3, pp.25-6 and 7, pp.149- 
50).
Changes in the percentage of heavily utilised tools between 
different levels of a site may therefore provide an indication of variation in 
tool use intensity through time (Hiscock, 1981:31-2). An increase in the 
number of discarded heavily utilised tools within a site indicates an 
increase in tool use activities by the occupants of the site. Such activities 
may not all have occurred within the site, some tools may have been used 
elsewhere but discarded within the site (e.g. backed blades may have been 
used as spear barbs away from the site and subsequently returned to the 
site to be discarded during spear repairs). If the intensity of tool use 
increased in conjunction with a rise in other indicators of site use such as 
the stone artefact discard rate, the amount of bone, and the amount of 
charcoal, then it may be implied that changes in site use occurred (Smith, 
1982:114; Hiscock, 1986:44). Apparent changes in tool use by the
occupants of a site may be linked to changes in the intensity of site use.
For example, an increase in tool use activity may indicate corresponding 
increases either in the number of tasks which required stone tool use or in 
the number of stone tool using people who occupied the site. An increase 
in the number of people who used stone tools in or near the site may have 
resulted from population growth, an increase in the number of visits to the 
site or an increase in the duration of such visits. Such increases may also 
have been associated with changes in the subsistence strategy of the site 
occupants. Any one of these factors may have contributed to increases in 
other indicators of site use activity.
Location of activity areas
The spatial distribution of heavily utilised artefacts may also be 
used to differentiate activity areas within the sites. It has been argued 
that the spatial patterning of excavated material in a site may reflect the 
original location of different activities that occurred within a site (e.g.
Ohel, 1977; Cahen and Keeley, 1980). It has also been argued that spatial 
patterning in a site reveals far more complex processes than the simple 
delineation of activity areas (Schiffer, 1972; Robbins, 1973). A major 
difficulty is distinguishing whether groups of artefacts within a site 
represent discard at the location of use, or discard at a specialised dump 
area where no activities involving stone tool use were performed (Schiffer, 
1972:161). Schiffer (1972:162) has hypothesised that in sites occupied by 
people with a relatively simple technology, the location of use is likely to be 
the location of discard. Ethnographic studies tend to support this 
hypothesis. Hayden (1979:85, 167) found that Western Desert Aborigines 
usually discarded tools at, or near, the location of use. In sites where tool 
manufacture and tool use occurred often it is also likely that the locations 
of manufacture, use and discard will coincide (Deal and Hayden, 
1987:277).
Evidence of stone tool discard at the locations of manufacture and 
use has been found archaeologically (e.g. Cahen et al. 1979, Cahen and 
Keeley ,1980:168-70), as has evidence of removal of artefacts to specialised 
discard areas (Fullagar, 1986:225). Both forms of artefact discard patterns 
may be represented in the Graman sites. Most excavated stone artefacts 
were located in areas adjacent to, or outside the present location of the 
Graman shelter overhangs, areas which appear not have been used as 
sleeping or cooking space (McBryde, 1977:241). Such areas would have
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been useful dum ping places as they are located well away from living 
areas (at the  rea r of the shelters) which required relatively clear floor 
space. However the outer areas would also have been ideal areas for 
production and use of stone tools as there is they are spacious and well lit 
in  com parison to the darker more confined rear areas. I t is likely th a t 
artefacts were produced, used and discarded in the outer areas. I t would 
certainly  be more efficient (even if  only in our term s) to concentrate stone 
tool m anufactu ring  and use activities in an  area th a t could also be used as 
a dum p. However, it  is likely th a t some tools made and used elsewhere 
in  the  site were discarded in the outer areas. It is unlikely th a t significant 
num bers of tools used a t the  site were discarded in  areas away from the 
site (H ayden 1986:83). Nicholson (1988:37) found a sim ilar stone tool 
d istribu tion  p a tte rn  in  W estern D esert rockshelters where m ost stone 
artefac ts were located outside shelter driplines or in  the front p a rt of 
shelters. She suggests th a t the  stone tool d istribution p a tte rn  reflects 
ethnographic evidence which indicates th a t most tool use activities took 
place ju s t  outside shelters. However, in  some cases the distribution 
p a tte rn  m ay also reflect cleaning of the floor of the inner areas of the 
sh e lte rs .
Bowdler (1970:46) argued th a t in areas where stone tool 
m anufactu ring  took place there  should be a high ratio  of w aste flakes to 
cores. M cFarlane (1987:74) found a ratio of one core to 13.8 flakes and tools 
a t  an  in tac t flaking floor and argued th a t th is would be a m inim um  figure 
for flaking activity. Even in  areas used for tool m anufacture th a t were 
regu larly  cleared of la rger objects such as cores it is likely th a t sm aller 
flaking debris would rem ain  a t the  m anufacturing  location (Cahen and  
Keeley, 1980:169) Nicholson's (1988) data  on the distribution of stone 
a rte fac ts  a t  Aboriginal camps suggest th a t in areas where tools were used 
a fte r m anufactu re  elsewhere few, if any, cores would be p resen t and only 
low ratios of flaking debris to flake tools would occur. Locations where 
both m anufacturing  and use of flaked stone tools took place are likely to 
provide sim ilar ratios of cores to flakes to those found in tool 
m anufactu ring  locations, b u t are also likely to have a high ratio  of tools to 
cores (Cahen et al., 1969; Bowdler, 1970; Hayden, 1979; M cFarlane, 1987; 
Nicholson, 1988).
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Distinguishing site function bv analysis of artefact ratios
In order to examine the activities which contributed to stone 
artefact distribution at Graman ratios of cores, tools and waste flakes from 
different areas of the Graman sites were compared with ratios from sites 
where the predominant stone use activity has been identified (see Tables 
25, 26, 27 and 28).
At five sites where tool manufacturing was the major activity (see 
Tables 25 and 26 and McBryde 1977:241; McFarlane 1987:75-6; Nicholson 
1988:30) the ratio of cores to flakes was quite high in comparison to the 
ratio of cores to tools. From these results we can expect large numbers of 
flakes, in comparison to the number of cores and designed tools, in sites 
where stone flaking was the predominant activity.
At 12 sites where both tool manufacture and tool use activities were 
common (Tables 25 and 26; Bowdler, 1970:45-7; Hayden, 1979:34, 84;
Cahen and Keeley, 1980:169; McFarlane, 1987:75-6; Nicholson, 1988:18-33) 
core to flake ratios were similar to those of manufacturing sites, however 
a much higher number of designed tools occurred for every core. From 
this it may be expected that sites where tool manufacturing and tool use 
occurred will contain large numbers of flakes per core, and significantly 
more designed tools per core than a manufacturing site.
Nine sites where little or no tool manufacturing occurred, but 
where stone tools were used, contained no cores and similar proportions of 
designed tools and unused flakes (Tables 25 and 26; Hayden, 1979:34; 
Nicholson, 1988:18-33). At sites where tool use was the predominant stone 
use activity, and where little manufacturing activity took place there will 
be no or few cores and similar ratios of tools to unused flakes.
Very few Australian sites have been described as specialised 
discard areas, however Fullagar (1986:216-7, 225) has interpreted areas 
adjacent to the walls of the Enclosed Chamber site as discard areas, 
rather than as areas where tools were manufactured or used. These 
areas contain very few cores compared to the number of tools and unused 
flakes. The ratio of tools to flakes was relatively low (Tables 25 and 26).
This single example suggests that in specialised discard areas within 
cave or rocksheiter sites the number of cores will be relatively low in 
comparison to flaking products such as tools and flakes, particularly if 
cores were transported to other sites for further reduction (D. Witter,
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pers.com m ., 1989). However it  has been suggested th a t discard areas 
should contain  a large proportion of cores, as these larger item s are more 
likely to be cleared from a flaking area  in a living site, th an  sm all flaking 
debitage (Cahen and Keeley, 1980:169).
The m ajor difference betw een m anufacturing  sites and 
m anufactu ring  and  use sites is th a t a h igher ratio  of tools to cores occurs 
in  sites w here tools were both m anufactured  and used. At tool use sites 
w here little  or no tool m anufactu ring  occurred few, or no, cores will be 
p resen t and the tool to flake ratio  will be m uch lower th an  a t 
m anufactu ring  or m anufactu ring  and use sites. At discard sites tool to 
unused  flake ratios will also be low and the ratio  of flakes to cores very 
high. I t is possible th a t  the ratio  of flakes to cores m ay be lower th an  th is 
in  some discard  a reas.
Artefact ratios a t GB1 and GB4
In m ost excavated zones a t the G ram an sites the ratios of cores to 
flakes and tools to flakes in  each level m ost closely resem ble those of sites 
w here both  m anufactu re  and tool use occurred. The ratios suggest th a t 
tool m anufactu ring  and tool use occurred in all areas of the sites and th a t 
in  m ost cases stone w as discarded a t the location of m anufacture and use. 
The absolute num bers of stone artefacts in  different areas of the  sites 
suggest th a t  outer a reas of the sites were preferred locations for these 
activities during m ost of the  occupation period a t GB1 and GB4. There are 
some varia tions however, which suggest th a t the  location of stone 
m anufactu re  and use activ ity  a reas m ay have changed through time.
At GB1, stone tool m anufacturing  and use activity appears to have 
been concentrated in the  re a r  a reas of the sites during early  phases of 
occupation, rep resen ted  by Levels I and II in Trench 1 (see p.81). At these 
levels m ost cores, tools and flakes were located in  zones (a) and (b) of the 
site (Table 27). D uring la te r  periods of occupation, and particu larly  
during the  peak  in m anufactu ring  and use activity a t around 2000 to 2700 
BP, m ost activities involving use of stone occurred in zones adjacent to or 
outside the shelter overhang. For example in  Level II. 1 of Trench 2, dated 
to around 2700 BP, m ost cores, flakes and tools were located in  zones (d) 
and (e) outside the shelter overhangs (Table 27).
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D uring the  m ost recent occupation period a t GB1, represented  by 
the surface levels, the  location of activity areas again changed, w ith m ost 
cores, flakes and  tools located in the inner areas of the site a t zones (a) of 
both trenches.
At GB4 the prim ary  focus of stone tool m anufacturing and use 
activities was in  a reas which lie adjacent to or outside the shelter 
overhang. U nlike site GB1 th is activity area  p a tte rn  rem ained essentially  
the sam e throughout the  entire  period of occupation. Table 28 shows th a t 
in each level, except Level II, m ost cores, flakes and tools occurred in 
zones (e) or (f), both of which lie predom inantly  outside the shelter 
overhang. In  Level II the prim ary location of stone use activities appears 
to have been in  zone (c). This zone lies underneath  the overhang and is 
essentially  the sam e area  of the  site as zones (e) and (f).
It has been possible to differentiate grossly defined activity areas 
w ith in  the sites by exam ining the d istribution and ratios of cores, flakes 
and flake tools. I t  has been dem onstrated th a t m ost stone in  the sites was 
discarded a t the location of m anufacture and use. I t m ay be possible to 
define areas of tool use more closely, and identify more subtle changes in  
activity p a tte rn s in the sites by concentrating on the distribution of heavily 
u tilised  flaked stone tools, which provide the m ost accurate location 
controls for stone tool use areas in the sites. Not only can the  location of 
these artefacts be used to trace in tra-site  changes in  activity locations, bu t 
they m ay also be used to study the ways in which changes a t one site are  
rela ted  to those in  the other.
V ariations in  site use a t G ram an
E xam ination of the  relationships betw een the two sites does 
p resen t some difficulties, principally because of inconsistencies betw een 
the radiocarbon dates from Trench 1 and Trench 2 in site GB1. In the 
following section dealing w ith site GB1 some changes in the d istribution  of 
heavily  fractured  a rtefac ts betw een levels and squares are outlined. 
Im plications of such changes have been exam ined according to two 
possible sequences of dates and two possible variations of the  stra tig raphic  
record a t GB1. There are few problems w ith the dating  of GB4, bu t some 
discussion of the  chronology is required particu larly  in  relation  to the 
in te r-site  functional varia tions th a t  have occurred over time.
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A rtefact d istribu tion
G B l (Tables 29, 31 and Figs. 8a and b.)
The h ighest percentage of heavily fractured flaked stone artefacts 
in  any area  of GB1 occurred w ithin zone (b) of Trench 1 a t Level I. 39% of 
the  u tilised  flaked stone from this area  has been heavily fractured. 
However, th is  area  only contained twelve artefacts. The highest 
percentage of heavily fractured  flaked stone in  any level in the  site 
occurred in  Level I of Trench 1 where 31% of the 101 fractured flaked stone 
a rte fac ts  have susta ined  heavy fracturing.
These figures imply th a t  about one th ird  of artefacts discarded in 
Level 1 of T rench 1 had  been utilised, and th a t the largest num ber had 
been d iscarded in zone (b), an  area  th a t lies im m ediately below the 
rocksheiter overhang. In  Level I of Trench 2 the h ighest percentages of 
heavily frac tu red  flaked artefacts occurred in  zone (d) (26%) and zone (e) 
(26%). These two zones lie predom inantly or completely outside the 
she lte r overhang. Both zones contained relatively large num bers of edge 
frac tu red  artefacts, particu larly  zone (d). In Level II very few flaked stone 
artefac ts occurred in zones (a) and (b) of both trenches. None of these 
zones contained more th an  one heavily fractured flaked stone artefact. In  
Level II, sp it 1 the highest percentage of heavily fractured  flaked stone 
occurred in  zone (d) of Trench 2 (22%), however all th ree  zones in  th is 
T rench contained sim ilar percentages of heavily fractured  stone artefacts. 
Zone (c) in  T rench 1 contained very few artefacts, and only one heavily 
frac tu red  exam ple. At the lowest level excavated in  the site (Level II, Spit 
2), the  h ighest percentage of heavily fractured  artefacts occurred in  zone 
(d), a lthough  the sam e num ber of such artefacts (3) occurred both in  zones 
(d) and  (e). Very few fractured artefacts occurred in th is level in Trench 2 
and  none occurred in zone (c) of Trench 1.
T urn ing  to specific stone artefact forms, the highest percentage of 
heavily frac tu red  backed blades in any zone of the site occurred in zone (b) 
of T rench 1 a t  Level I where 33% of backed blades have sustained  heavy 
fracturing . The highest percentage of heavily fractured  backed blades 
from any level is 31% (26) from Level I of Trench 1, however the highest 
num ber of these  im plem ents occurred in  Level II sp it 1 of Trench 2 where 
39 of the 193 backed blades were heavily fractured. Backed blades 
occurred in  the  lowest levels of both trenches, however heavily fractured  
exam ples were recovered from zone (c) a t Level II.2 of Trench 2. In
Trench 1 the low est level a t which heavily fractured backed blades 
occurred was Level II. 1.
Heavily fractured  utilised flakes occurred in  the g rea test 
percentage a t zone (b) of Trench 1 in  Level I where all three have been 
heavily fractured. The g rea test num ber (5, i.e. 63%) of heavily fractured 
flakes occurred in  zone (e) of Trench 2 a t Level I . The Level w ith the 
h ighest percentage of heavily fractured utilised flakes was Level I of 
T rench 1 where 83% of the utilised flakes sustained  damage. However, 
la rger num bers of heavily fractured flakes also occurred in Level 1 of 
T rench 2. In  T rench 1 heavily fractured utilised flakes were found no 
deeper th an  Level I bu t in Trench 2 they were recovered from the bottom of 
the excavated deposit.
The h ighest percentage of heavily fractured  scrapers in  any zone a t 
any level occurred in  zone (d) of Trench 2 a t Level II, spit 1. 36% of the 11 
scrapers from th is zone are heavily fractured. This area  also contained 
the highest num ber of such scrapers in any zone a t any level (4). Level II 
spit 1 of Trench 2 also contained the highest percentage of such artefacts 
in  any level of the  site. This level is also the lowest in Trench 2 in which 
heavily frac tu red  scrapers occurred, although lightly fractured  and 
unfrac tu red  scrapers were found in Level II .2. No heavily fractured  
scrapers occurred in  T rench 1, b u t a few scrapers from Level II spit 1 
rep resen t the lowest occurrence of lightly  fractured  scrapers in  th is 
trench .
The largest concentrations of heavily fractured  artefacts in Trench 
1 occurred in zones predom inantly  w ithin the shelter overhang and these 
concentrations were g rea test in  Level I. In contrast the g rea test 
concentrations of heavily fractured  artefacts in Trench 2 occurred 
predom inantly  outside the shelter overhang and in  Levels I and II. 1.
There are also some varia tions in the percentages of heavily fractured 
artefacts am ong different artefact groups. For example w hilst Level I in 
Trench 1 rep resen ts a peak in  utilised backed blade discard, larger 
num bers, b u t a sm aller percentage, of backed blades from Level II spit 1 of 
T rench 2 were heavily fractured, perhaps representing  a different peak in 
backed blade use. Scrapers had a different distribution in the site as the 
h ighest percentage of heavily fractured  scrapers occurred in Level I, spit 1 
of T rench 2, none of these artefacts were recovered from Trench 1. Before
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temporal variations in artefact distribution can be examined it is 
necessary to look at the sequence of carbon 14 dates that have been 
obtained from the site.
Dating problems at GB1
The following dates were obtained by McBryde, from charcoal 
samples collected during excavation of GB1 from 1965 to 1967.
Trench 1
Level I zone (b) 4640 ± 100 BP (Gak 805)
Level H zone (b) 5450 ± 100 BP (Gak 806)
Trench 2
Level I zone (d) 2040 ± 70 BP (Gak 1187)
Level II Spit 1 zone (d) 2760 ± 65 BP (ANU 54)
Level II Spit 2 zone (c) 3950 ± 80 BP (Gak 1188)’
*This date was designated to zone (d) in McBryde, 1974:322, but should be 
assigned to zone (c). ( pers. comm., McBryde, 1989).
McBryde’s interpretation of these dates (1974:321-3), was that the 
site had been occupied from the "... fourth millenium BC to the First 
Century BC." (1974:321). As such the site represents one of the earliest 
backed blade industries in Australia. However McBryde (1974:321) notes 
that the difference between the dates for Trench 1 and Trench 2 requires 
further investigation. McBryde has not published any further 
interpretation of the difference between the basal dates of Trench 1 (5450 ± 
100 BP) and Trench 2 (3950± 80 BP), but suggests (pers.comm., 1988) that 
the two trenches be treated as separate entities for dating and analysis 
purposes.
Johnson (1979:131) argues that the difference between the two basal 
dates may be due to disturbance in the area of Trench 1 bringing older 
charcoal to the surface in the loose sandy deposits. However as the 5450 ± 
100 BP date was taken from the base of Level II, which rests on bedrock, it 
is difficult to determine where older charcoal could have come from. If we 
accept that the basal date for Trench 1 is 5450 ± 100 BP (Gak 806), an 
explanation for the difference between this and the basal date for Trench 2 
must be found. One explanation may be that the areas of the site lying
inside the overhang (from which the older dates were obtained) were 
occupied earlier than the areas outside the shelter overhang (from which 
the basal date of Trench 2, 3 950 ± 80 BP (Gak 1188), was obtained). The 
date from Trench 1 may indicate that the inner area of site GB1 was 
utilised 1500 years before the areas outside the overhang were extensively 
used. The low numbers of heavily fractured artefacts from Level II in 
inner shelter zones of both trenches may reflect early low frequency use of 
the site .
Further indication of an early low level occupation of the inner 
areas of the site has been provided by dates obtained from charcoal 
samples collected from column samples excavated at Graman in 1987 (see 
Appendix C and Figure 2 for details of the column sample). Zone (y) 
excavated in 1987 adjacent to zone (b) of Trench 2 provided a date of 7840 ± 
370 BP (ANU 6504) from the middle of Level II at 22 cm below the surface 
(Appendix E). The 1987 column excavation also provided a very recent 
date of 1500 ± 540 BP (ANU 6506) from the base of zone (x) at bed rock 
(bottom of Level II, see Appendix E). This small sample (0.15 gm) of very 
fine grained charcoal (J. Head, pers.comm., 1988 ) appears to have 
percolated down through the deposit possibly through water action (the 
deposit in zone (x) was subject to inundation when excavated) and is 
obviously anomalous. All other dates from this area of the site are older. 
This series of dates indicates that the zones within the shelter overhang in 
both trenches were first occupied at least 5500 years ago and possibly more 
than 7800 years ago.
There appear to be no problems with the series of dates from 
Trench 2, all taken from areas outside the overhang, indicating that the 
outer area of the site was occupied or intensively utilised from about 4000 
years ago. Charcoal excavated from Trench 1 in 1965 which, though not 
exactly provenanced, appears to have been collected at the northern end of 
zone (b), has provided a further date of 3900 ± 240 BP (ANU - 6503) for Level 
II in an area outside the overhang (Appendix E). This date too, appears to 
support a later occupation of the outer areas of the site. Therefore there 
are two possible scenarios for GB1 (Table 31):
If we accept the older dates for Trench 1 and for zone (y) in GB1 then it 
can be argued that:
The inner area of the site was initially occupied between 8000 to 5500
years ago at which time few tool manufacturing or use activities took
place in  the site. By 5500 BP backed blades, utilised flakes and 
scrapers were being used and discarded predom inantly in zones (b) of 
both  trenches.
Use of the  site continued in  the rea r areas of the shelter, particu larly  zone 
(b) of Trench 1 un til about 4000 BP when activity in the site began to 
shift to zones a t the entrance to the site and outside the overhang.
By about 2700 BP tool production, use and discard began to increase,
climbing to a peak in  such activity by approxim ately 2000 BP. D uring 
th is  period tool use and discard activities appear to have been 
predom inantly  concentrated in  zones lying outside the shelter 
overhang (in T rench 1 zone (c) and Trench 2 zones (c), (d), (e)).
The surface deposits and artefacts, probably less th an  2000 years old,
rep resen t a decline in  the use of the site for artefact production, use 
and  discard.
If  the  older dates from Trench 1 and from zones (y) are not accepted 
because of the problem s discussed by Johnson (1979:131) then  the 
occupation of GB1 is only likely to have occurred from about 4000 BP. 
In  th is  case the  m ain  a rtefac t m anufacture, use and discard zones 
would have been around zone (c) of Trench 1 and zones (c), (d) and (e) 
of T rench 2. However, w hilst artefacts discarded in the site were 
declining in  num ber it  appears th a t the focus of stone m anufacture, 
use and discard activies shifted to the rea r of the site, particu larly  to 
zone (a) of both trenches.
Betw een the  basal and  surface levels, the ra te  of stone tool production, use 
and discard reached its peak a t around 2000 BP.
D ating a t GB4
There are few problems in equating the distribution of heavily 
frac tu red  artefacts, discard areas and carbon 14 dates for GB4, and after 
some discussion on the dates it  is possible to arrive a t a straightforw ard 
in te rp e tra tio n  of site activity pa tte rn s  in th is site.
Ten dates have been obtained from the GB4 excavations by McBryde 
(1974:328, 375-6). The m ajority of dates were obtained from zone (e) which 
stradd les the  overhang boundary.
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Level I 
Level I
zone (c) 
zone (a) 
zone (b) 
zone (d) 
zone (e) 
zone (e) 
zone (e) 
zone (e) 
zone (e) 
zone (e)
1750 ±80 BP (Gak 1189) 
2050 ±50 BP (ANU55)
2290 ±62 BP (ANU56)
2480 ±80 BP (Gak 1190) 
3280 ±80 BP (Gak 1629) 
2340 ±80 BP (Gak 1630) 
3820 ±110 BP (Gak 1631) 
2540 ±80 BP (Gak 1632) 
3830 ±100 BP (Gak 1533) 
2530 ±80 BP (Gak 1634)
Level II Spit 1 
Level II Spit 1 
Level II Spit 2 
Level II Spit 2 
Level II Spit 3 
Level III Spit 2 
Level III Spit 4 
Level III Spit 5
McBryde's interpretation of the first four dates is that the 
occupation layers of Level I and Level II, Spit 1 coincide with the most 
recent period of occupation at site GB1. The dates from the lower spits of 
Level II and from Level III indicate occupation of the site from around 
3800 BP (McBryde, 1974:326).
McBryde argues that the GB4 dates form a consistent series 
throughout the levels (1974:328), however, while this series is generally 
consistent, there are problems with three dates (Gak 1630, 1632, 1634) 
which all derive from levels that were beneath much older dated levels. A 
further problem with these dates is that Gak 1632 and Gak 1634 are 
inverted, the date for Level III spit 5 is younger than the date obtained for 
Level III spit 2 (Table 32).
These inconsistencies indicate that the three dates may have been derived 
from younger charcoal which has moved down through the deposit. As 
can be seen from McBryde's section diagram, rabbit burrows, a likely 
route for movement of charcoal, are present in Level II of the site, these 
were excavated as separate stratigraphic units from which no charcoal 
samples were used for dating (McBryde, pers. comm., 1989). It is also 
likely that fine grained charcoal may have moved down through the loose 
friable deposits of GB4.
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Artefact distribution - GB4 (Tables 30, 32 and Figs. 9a and b.)
Site GB4 has a similar pattern of artefact distribution to that of 
GB1. Most artefacts were located in zones close to, or outside, the shelter 
overhang. Zones (e) and (f), both near the outer limit of the shelter 
overhang contained most of the artefacts recovered (McBryde, 1974:324).
In the zones nearer to the rear of the shelter, (a), (b) and (c), food refuse, 
hearths and large amounts of grass fibre were recovered (1977:241).
The implications for such an artefact distribution are that most 
tool discard (and probably most manufacture and use activities) occurred 
at the outer margins of the shelter and that the inner part was a sleeping 
and cooking area. However the edge fracture evidence does not support 
this implication for all levels of the site.
In Level II, zones (e) and (f) contained 89% of the designed flaked 
tools with heavy edge fracturing whereas only 11% occurred in zones (a), 
(b) and (c). This pattern is to be expected if most artefact use occurred 
outside the shelter or near its entrance, however this pattern is not 
sustained in Level I. In this level the area with the highest percentage of 
heavily fractured artefacts was that covered by zones (a), (b) and (c) which 
contained 7 (64%) of the heavily fractured artefacts from the level. Only 
four (36%) of the heavily fractured artefacts from this level were recovered 
from zones (e) and (f). This change suggests that site usage patterns may 
have varied during the latter period of occupation. Higher rates of utilised 
artefact discard occurred in the rear areas of the shelter after 2000 BP 
than was the case during earlier occupation.
Variation in distribution of heavily fractured artefacts between levels at 
GB4
The percentages of heavily fractured artefacts vary considerably 
between levels, a pattern distinctly different to that which occurs in GB1,. 
Heavily fractured artefacts comprise of between zero (Level III, spits 4 and 
5) and 57% (surface) of the analysed artefact assemblage for each level. 
However as the small number of artefacts from the surface could have 
been subjected to damage from site disturbance these results should be 
treated with caution.
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D iscounting the  surface level, Level II, Spit 1 had the highest 
percentage of heavily  fractured  designed tools (29.3%), suggesting th a t 
h igher num bers of used artefacts had  been discarded during th is period 
th a n  during any o ther (McBryde, 1974:236). Level II. 1 has a sim ilar 
date to th a t of Level I of Trench 2 in GB1, which also contains the highest 
percentage of heavily  fractured artefacts in  th a t site. Therefore it  appears 
th a t  the peak period of tool use activity occurred in both sites a t a sim ilar 
tim e. Level II, sp it 1 also contained the highest percentages of heavily 
frac tu red  retouched scrapers and utilised flakes. The highest percentage 
of heavily frac tu red  backed blades occurred in Level III, spit 1 (if the sm all 
sam ple from the  surface is discounted). Although it  appears th a t backed 
blade u tilisa tion  peaked a t th is level, slightly earlier th an  the peak usage 
of scrapers and u tilised  flakes, the figures are only represen tative  of zones 
(e) and  (f), not the  whole site (the backed blades exam ined were sam pled 
predom inantly  from these  two zones).
In the oldest occupation layers, Level III spits 2-5, few heavily 
frac tu red  artefac ts were found, indicating a low incidence of tool use 
during  the earliest occupation of the site. At the top of Level III (spit 1) 
heavily edge frac tu red  artefacts reached a slight peak represen ting  21% of 
the flaked designed tools. The figure decreased again a t the bottom of 
Level II (spits 2 and 3) where the level of heavy fracturing  rem ained steady 
a t around  13%. This suggests th a t tool use activity increased over th a t of 
earlie r occupation layers bu t still rem ained a t a fairly low level. At Level 
II sp it 1 the percentage of heavy fracturing increased substan tia lly  to ju s t  
under 30%, the h ighest percentage of heavily fractured artefacts for any 
level. This peak probably represen ts the period of g rea test tool use activity 
a t th e  site, as the  am ount of edge fracturing declined in  h igher levels. By 
Level I the am ount of heavy fracturing  had declined by more th an  ten  per 
cent and  as such it appears th a t less tool use activity occurred during th is 
occupation period th a n  was the case as early as Level III sp it 1.
In  site GB4 the g rea test am ount of stone tool use appears to have 
occurred during  the period in which Level II, sp it 1 was lain  down, 
approxim ately 2000 to 2400 years ago. However the greatest am ount of 
used backed blade discard in the site appears to have occurred slightly 
earlie r a t Level III, sp it 1 approxim ately 3800 years ago (Level III, spit 4, 
3830 ± 100, Level II, spit 3, 3820 ± 110, (McBryde, 1974:375-6)).
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Variations in use of various forms of artefacts - GB1 and GB4 
Backed blades
In both sites the pattern of backed blade distribution mirrors that of 
the distribution of all artefacts examined except for Level III.5 which 
contained no backed blades. The first dated level in which backed blades 
occurred at GB4 is Level HE, Spit 4 at 3830 ± 100 BP (Gak 1533). However in 
GB1 backed blades were present, both heavily fractured and less so, at the 
basal level of Level H, spit 2 and Trench 2 dated to 3900 BP and the basal 
level of Trench 1 dated to 5400 BP.
Although backed blades were manufactured at GB1 earlier than at 
GB4, very few used examples were discarded at GB1 during early 
occupation of the site. In contrast, at GB4 large numbers of utilised 
backed blades were discarded between approximately 3800 BP and 3200 BP. 
By 2400 BP backed blade production and use appears to have declined at 
GB4. At GB1 discard of utilised backed blades reached a peak between 
2700 and 2000 BP.
Despite their different time scales, both sites exhibit similar 
discard patterns for backed blades. At both GB1 and GB4 the main areas 
within the site where such activitity appears to have been concentrated 
were in or near the overhang areas of the sites, although in GB1 there is a 
change in production/use/discard zones for backed blades.
In Trench 2 at GB1 backed blade production, utilisation and 
discard areas dating between 3900 and 2700 BP were concentrated in zone 
(c) which is bisected by the edge of the shelter overhang. By 2000 BP, 
backed blade production, utilisation and discard appears to have shifted 
further away from the overhang to zone (d), completely outside the shelter.
Utilised flakes
At GB1 utilised flakes were present from the lowest dated levels 
(3900 BP in Trench 2, 5400 BP in Trench 1) through to Level I dated to 2000 
BP. No utilised flakes were found in the surface level. The peak period of 
flake use in GB1 occurred around 2000 BP. In GB4, heavily utilised flakes 
were absent in the lowest level, but peaked in number at around 2400 BP. 
They were present in the site from Level III spit 1 at approximately 3800
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BP to the surface level, and whilst they did not appear as early as they did 
in GB1, the peak discard period occurred earlier at GB4.
Distribution of use and discard areas for utilised flakes varied 
temporally at both sites. In Trench 2 of GB1 these areas changed from 
zone (d) at 3900 BP to zone (c) at 2700 BP and to zone (e) at 2000 BP.
However all of these zones are situated under or outside the shelter 
overhang. Utilised flakes occurred only rarely in areas within the 
overhang of the shelter.
At GB4 utilised flake utilisation and discard areas also changed 
from zone (e) at 3800 BP to zone (f) at 3200 BP, back to zone (e) at 2400 to 2000 
BP and to zone (c) at the surface levels (post 1700 BP). Each of these zones, 
with the exception of zone (c), lie adjacent to or outside the overhang of the 
shelter.
At GB1 utilised flake discard rates peaked at the same period as 
that for backed blades, however at GB4 utilised flake discard peaked at a 
period when backed blade manufacture and use was in decline at around 
2400 BP.
Retouched scrapers
Retouched scrapers were the only artefacts to have been produced, 
used and discarded at all dated levels of both sites. Scrapers were present 
in GB1 from 5400 to 2000 BP and in GB4 between 3800 and 1700 BP. 
However heavily fractured scrapers only occurred in GB1 between 2700 
and 2000 BP and in GB4 between 3820 and 1700 BP. The peak period of 
used scraper discard at GB1 was 2700 BP and at GB4 3800 BP. The GB1 
scraper production,use and discard peak occurred earlier for scrapers 
than for any other major tool type, but at GB4 the peak conformed with 
that of other artefact forms except for backed blades and utilised flakes. 
The main production/use/discard area for scrapers in GB1 remained in 
zone (c) throughout all levels of the deposit with the exception of the 
surface where most scrapers were located in zones (a) of both trenches. 
In GB4 scraper production, use and discard remained concentrated in 
zone (e) at all levels of the site.
Grinding slabs
Grinding slabs made their first appearance at GB1 at 3900 BP and 
were found in all levels above this except the surface. Slabs were not 
present in the oldest dated level or on the surface of GB4 and appear to 
have been used most often around 3800 BP, although utilisation of slabs 
continued through to levels dated to 2000 BP.
The main utilisation and discard areas for grinding slabs in GB1 
were zones (c), (d) and (e) in Trench 2. Zone (c) was the focus of slab use 
in the site. No slabs were recorded in the dated levels of Trench 1. In GB4 
the main use and discard areas for slabs are in zones (e) and (f) for all 
dated levels except Level I where used slabs were recovered from zone (c) 
as well as zone (e).
Grinding stones
The grinding stones (top stones) show a similar pattern to those of 
the slabs, with utilisation peaking at 2000 BP in GB1 and 3800 BP in GB4. 
No grinding stones were recorded in the lowest levels or surface levels of 
each site. Grinding stones appear to have been used between 2700 and 
2000 BP at GB1 and 3800 and 2000 BP at GB4.
The areas in which grinding stones were used and discarded were 
concentrated in zones (c) and (e) in Trench 2 at GB1 and in zones (b) and 
(e) at GB 4. All of these areas, with the exception of zone (b) in GB4, lie 
around the edge of the shelter overhangs. A utilised grinding stone 
located in zone (b) of GB4 at 2000 BP may have been an early example of the 
apparent shift of production, use and discard areas to the rear of the 
shelter during later periods of occupation.
Variations in site use over time - GB1 and GB4
Although both sites appear to have similar patterns of site 
utilisation, with most artefact manufacture, use and discard occurring in 
areas near the overhangs or outside the shelters, the periods in which the 
most intensive site use occurred were not always the same at each site.
Artefact manufacture and use began earlier at GB1 than at GB4, 
however the early stone tool manufacture and use activities at GB1 appear
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not to have been very intensive. Only small numbers of artefacts were 
manufactured and used during the early occupation of GB1. However, by 
2700 BP these activities had peaked to a level which was maintained until 
about 2000 BP.
However, at GB4 high levels of stone artefact manufacture and 
utilisation occurred almost immediately after first occupation of the site at 
3800 BP. This was maintained in Level II Spit 2 to 3200 BP but by Level II 
Spit 1 at 2400 BP the number of manufactured and utilised artefacts 
declined (but the percentage of used artefacts increased) and continued to 
do so through to Level I at 2000 BP. It is interesting to note that whilst the 
level of artefact manufacturing at GB4 declined at around 2400 BP, at GB1 
this activity was at its peak. However, this level in GB4 contains the 
highest percentage of heavily utilised artefacts in the site.
In Level I of both sites, dated to approximately 2000 BP the amount 
of manufacturing and utilisation of stone was much higher in GB1 than 
in GB4. This pattern is in direct contrast to the levels of manufacturing 
and usage in the basal levels of each site where the level of artefact 
production and use at GB4 was at least five times greater than that at GB1.
Changes in artefact discard and site use at other Holocene sites
Similar changes in site use during the middle to late Holocene 
have been recorded elsewhere in Australia (Smith, 1982:115; Hiscock, 
1986:46-7; Attenbrow, 1987). Stone tool discard rates in many sites appear 
to follow a similar pattern to that observed at Graman, where a rapid 
climb in the artefact discard rate was followed by a decline or complete 
cessation of discard activity, (Hiscock, 1986:46). The changes at sites GB1 
and GB4 provide further examples of a rise and subsequent decline in 
stone tool discard rates, and probably in stone tool and site use. This 
indicates that increasing intensity of site use did not occur in all sites 
during the mid to late Holocene as has been proposed by those who argue 
for widespread increases in intensity of site use and population growth 
during this period (Hughes and Lampert, 1982; Lourandos, 1983).
Instead, as Hiscock (1986:47) argues, there are regional and even intra- 
regional variations in the intensity of Holocene site occupation. In some 
areas intensity of site use (often measured by discard rates) appears to
98
have increased up to the period of European settlement but in other parts 
of south-east Australia such activity declined or ceased during the last 
1000 to 2000 years, well before European contact (Attenbrow, 1987:32a).
The peak in the percentage of utilised artefacts discarded at 
Graman occurred between 2700 and 2000 BP. Artefact accumulation rates 
peaked at around 2000 to 3000 BP at all but one of the sites recorded by 
Attenbrow (1987:Table 7.7) in the Upper Mangrove Creek catchment area 
of NSW which were contemporaneous with GB1 and GB4. At GB1 there 
also appears to have been an earlier peak in utilised artefact discard at 
around 4600 BP followed by an intervening decrease at about 4000 BP. One 
of Attenbrow's (1987:Table 7.7) sites, Kangaroo and Echidna Shelter, has a 
similar pattern of artefact discard. However, whilst the total artefact 
discard peak in GB1 coincided with the peak in utilised artefact discard 
(2700-2000 BP), at GB4 the peak in total artefact discard occurred at around 
3800 BP with a significant decrease in discard rates after about 3200 BP. 
Such variations in peak discard rates have been observed by Attenbrow 
(1987:329) who found that most high growth discard rates in south-east 
Australian sites occurred during the second and fifth millenium BP but 
that highest growth rates also occurred at some sites during the fifth and 
eighth millenium BP.
Hiscock's (1986) and Attenbrow's (1987) results indicate that the 
changes which occurred at Graman have counterparts in other areas of 
south-east Australia. Although estimates of changes in utilised stone 
discard rates are not available from most sites it is not unreasonable to 
suggest that, at sites which have total artefact discard patterns similar to 
those at Graman, the utilised artefact discard rates will also be 
comparable. The discard pattern at Graman suggests that during 
periods of high levels of stone artefact manufacture and discard there will 
also be high levels of artefact use. However the Graman discard rates also 
indicate that in some instances, during periods of declining discard rates, 
the percentage of discarded utilised artefacts may continue to rise.
Conclusion
Site use at GB1 and GB4 was characterised by early sporadic use of 
GB1 for production, utilisation and discard of stone tools in the inner 
areas of the site from approximately 5400 BP to 4000 BP with early 
occupation possibly dating as far back as 7800 years ago. From 4000 BP 
site activities involving the production, use and discard of stone tools
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shifted to the outer areas of the site rem aining there up to and during the 
peak period of tool use a t around 2700 to 2000 BP. During la te r sporadic 
use of the  site, activities involving the production, use and discard of stone 
tools appear to have shifted to the rea r of the shelter.
At GB4 the earliest occupation levels dated to around 3800 BP were 
characterised  by use of the outside areas of the site for production, use and 
discard of stone tools, w ith inner areas apparently  reserved for cooking 
and sleeping. The outer areas of GB4 rem ained the focus of tool 
production, use and discard activities through to the peak period of tool 
use a t 2700 to 2000 BP. During la ter sporadic use of the site stone tool use 
and  discard activity appears to have shifted alm ost completely tow ards the 
re a r  of the  shelter.
W hilst sim ilar p a tte rn s of tool production, use and discard 
occurred in  both sites throughout the la te r  period of occupation, GB1 
appears to have been occupied, even if  only sporadically, m uch earlier 
th a n  GB4. However, the earliest occupation of GB4 appears to have been 
more intensive th an  th a t of GB1, 1500 years earlier. Site use a t GB4 also 
appears to have begun to increase earlier than  a t GB1, although peaks in  
u tilised  stone tool discard ra tes occurred a t sim ilar tim es a t both sites.
The im plications of changes in site use p a tte rn s  a t G ram an are 
discussed in more detail in  chapter eight. Relationships betw een changes 
in  stone tool use and changes in  deposition ra tes of o ther artefac t forms 
are also discussed. C hapter eight also includes an exam ination of the 
possible processes involved in changes of artefact and site function. The 
changes appear to be the resu lt of a combination of environm ental, 
population, and  subsistence pressures.
Chapter Six
ANALYSIS OF USE RELATED RESIDUES ON THE GRAM AN STONE
ARTEFACTS
Introduction
Residue analysis is integral to studies of artefact and site function. 
The analysis of residues has been used to test and supplement the results 
of the use wear study. Not all artefacts that have sustained use wear have 
also retained residues because of a wide variety of pre-deposition, 
deposition, and post-deposition conditions which may have affected 
residue preservation. However a small proportion of utilised artefacts 
have retained sufficient residues to allow further analysis of their function 
based on evidence other than use wear. Six per cent of the artefacts 
examined from each site had retained residues on their surfaces. Very 
few residue studies have been based on the examination of large numbers 
of artefacts from an assemblage. The only comparable study is that of 
Briuer (1976) who found residues on just over one per cent of the 2551 
artefacts he examined from two sites in the south-west of the United States 
(see Table 33). Most other analyses have concentrated on small 
assemblages (Fullagar, 1986, 1987) or small samples of an assemblage 
(Shafer and Holloway, 1979; Fullagar, 1985b; Loy, 1983b).
These smaller studies (of 20 to 150 artefacts) have revealed varying 
percentages of stone artefacts with residues among assemblages (see 
Table 33). Fullagar (1986:216, 352) found residues on 28% of artefacts from 
the Enclosed Chamber at Rocky Cape, on 35% of a sample from Kutakina 
Cave (1986:328-48) and on 74% of artefacts from Great Glennie Island 
(1986:251-5, 353). Fullagar (1987:25) also recorded residues on 13% of the 69 
artefacts excavated from Birrigai Rocksheiter. Loy (1983b:34, 37-8) found 
residues on 3% of artefacts recovered from Ifsk 2, an open site in western 
Canada, whereas Shafer and Holloway (1979:389) encountered residues on 
all artefacts in a small sample from Hind's Cave.
The proportions of artefacts with residues from Graman compare 
favourably with those of Briuer's (1976) analysis but are at the lower end of 
the range when compared with smaller samples or assemblages.
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F u llagar's  (1986) analyses have resulted  in the recording of particu larly  
h igh percentages of artefacts w ith residues. W hilst it m ay be argued th a t 
sm all percentages of artefacts w ith residues do not reflect the complete 
'functional picture' of GB1 and GB4, they do provide a guide to the range of 
m ateria ls worked w ith stone a t the sites. The value of the residues as a 
guide to aspects of function is indicated by the close agreem ent of the 
resu lts  of the use w ear and residue analyses a t these particu lar sites.
The use w ear indicates a significant am ount of p lan t working a t the 
G ram an sites, as do the resu lts  of the residue analysis.
Table 33
Residues a t G ram an - comparison w ith other sites
Site (ref.) No. of No. of
arte fac ts tools
exam ined
No. of 
tools with 
w ith 
res idues
% of % of
artefac ts tools 
w ith  residues
Enclosed C ham ber 152 43 43 28 100
G reat G lennie Island  1 87 71 64 74 90
K u tak in a  
(Fullagar, 1986)
20 (sample) 20 7 35 35
B irrig a i 
(Fullagar, 1987)
69 9 9 13 100
O'Haco R ocksheiter ) 
NA11911 )
(Briuer, 1976)
2551 n /a 33 1.3 n /a
Ifsk 2
(Loy, 1983b)
94 19 3 3 16
H ind 's Cave 25 (sample)
(Shafer & Holloway, 1979)
25 25 100 100
G Bl 1960s 1359 678 83 6 12
GB4 1960s 1363 642 82 6 13
G B l 1960s T2 (b) 8 8 4 50 50
GB41960s (e) 1087 482 41 4 9
G Bl 87 16 4 3 19 75
GB4 87 153 10 3 2 30
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I t is possible th a t there m ay have been some differential survival of 
residues a t G ram an. Some residues such as p lan t resins have been well 
preserved where others, such as blood, appear not to have survived well in 
the deposit. If such differential survival is due to conditions in  the 
deposits, little  can be determ ined as to w hat m ay have been lost. Post­
excavation loss of residues can be tested  to some extent by exam ining the 
resu lts of the  column excavations carried out in  1987 (see Appendices C 
and D). The resu lts  of th is study showed tha t, when excavation and post­
excavation residue protection m easures were in stitu ted , a different 
p a tte rn  of residue preservation emerged from th a t found among the 
m ateria l excavated in  the 1960s (see p.121 below). The 1987 excavation 
resu lts suggest th a t  there may have been some differential loss of residues 
since excavation of the m aterial in the 1960s. However the 1987 excavation 
sam ple is unlikely to provide a true  representation  of preservation 
conditions in  the  sites as a whole. To compensate for possible varia tion  in 
residue preservation  conditions across the  whole site the residue resu lts 
from the  1987 artefacts were compared w ith the resu lts obtained from 
residue analysis of tools from 1960s squares th a t were adjacent to the 
columns excavated in  1987, in addition to a comparison w ith all 1960s 
artefacts th a t were studied. There m ay have been some differential 
preservation  of residues w ithin the  deposits, particu larly  as m ost of the 
residues found on 1960s artefacts appear to be ro b u s t . Very few loosely 
adhering  residues, or residues possibly subject to rapid  decomposition 
(such as wood fibres, skin and blood), were recorded on artefacts from the 
1960s excavations.
Despite the possible gaps in  the residue evidence the resu lts of the 
analysis have provided fu rth er evidence relevant to the reconstruction of 
some artefac t and site functions a t GB1 and GB4. These resu lts are 
detailed below, bu t first the m ethods used to carry out the residue analysis 
are described.
M ethods of analysis
D etailed residue analysis w as carried out on all artefacts upon 
which residues had been found during  the in itial use w ear exam inations 
a t low m agnification (x60-120). In total 246 artefacts from GB4 and 351 
from GB1 th a t  appeared, on first exam ination, to have reta ined  use re la ted
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residues were exam ined in detail so th a t these could be described and 
identified  more closely.
E xam ination  of the artefacts a t high m agnification (x500 - 1000) 
w ith  an  Olympus BHSM m etallurgical microscope revealed th a t m any of 
the  residues were p resen t not as a resu lt of use bu t from other deposition 
and  post-deposition processes (Boot, in press.). Only 82 artefacts from 
GB4 and 83 from GB1 had residues which appear to have been associated 
w ith  tool use. Residues which are considered to be associated w ith  tool 
use include hafting  m edia (resins or other fixatives located on non-utilised 
areas of a tool such as retouched backs of backed blades or bu tts  of 
scrapers) and  worked m ateria l residues (located on utilised areas of a tool 
and  which exhibit evidence of sm earing in  the direction of use m otion or 
which appear to have been dam aged by contact with a tool). Therefore 
residues which are associated w ith use m ay be of two basic types: those 
which were applied to the tool to allow or enhance its use; and those 
which became a ttached  to the tool surface as a resu lt of contact w ith a 
worked m ateria l. One or two residue examples located on or near tool 
surfaces which had  been clearly utilised were difficult to in te rp re t because 
of the  am biguous n a tu re  of the ir location or morphology. Residues of th is 
type have been noted in  the text.
Exam ples of such residues not rela ted  to use include soil 
m ycophae, (sm all sub-surface plants); soil fungus (which resem bles 
sm all spots and  sm ears of hafting  resin  a t low m agnifications) and corn 
sta rch  g rains from disposable gloves (which could be readily identified by 
th e ir  large size in comparison to worked p lan t starches (see Table 55)).
O ther non use rela ted  residues th a t were discovered a t high 
m agnifications include: pencil lead, finger grease, plasticine, plastic, 
m etal sm ears, m odern skin and a m odern fea ther barbule. The skin  and 
fea ther residues, upon close exam ination, were obviously not of 
p rehistoric  origin because of th e ir loose adhesion. These residues could be 
rem oved from the stone surface by a light application of compressed a ir 
and  it  is unlikely th a t  they would have rem ained on the stone surface 
during  previous handling  and w ashing if  they were so poorly a ttached. In 
con trast m ost surviving prehistoric residues were securely bonded to the 
tool surfaces and require  more powerful m ethods of removal. Soil and 
rock particles som etim es appeared to be use related  residues a t low
m agnification, how ever these were easily identified during higher 
m agnification  exam inations.
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M icroscone techniques
E xam ination  of use rela ted  residues was m ainly conducted w ith a 
m etallurg ical microscope. D ark field, b righ t field, and polarised incident 
ligh t as well as b righ t field and polarised tran sm itted  light were used. 
Polarised  ligh t was particu larly  useful for exam ining p lan t residues such 
as resins and sta rch  grains (which can be identified readily  by the 
in terference cross which appears under polarised light). D uring th is 
stage physical characteristics such as starch  grain  size and fibre 
th ickness were m easured  w ith an eyepiece m icrom eter. The various 
colours of resins and  o ther residues under dark  field and polarised 
conditions were also recorded. Monochrome and colour photographs of 
residues were taken  using the cam era a ttachm en t of the m etallurgical 
m icroscope.
Blood residue analysis
Basic blood residue analysis was also carried out . A rtefacts were 
exam ined a t high m agnifications for blood sta ins and anim al tissue. Any 
sta in s were tested  w ith  Ames H em astix  to check the potential presence of 
blood (Loy, 1983a: 1269; n.d.:2). However a positive resu lt from a test strip  
alone w as not considered sufficient evidence to indicate the presence of 
blood. Blood was only deemed p resen t when erythrocytes (red blood cells) 
could be detected in  m ateria l extracted from the residue in  distilled w ater. 
Blood residue extracts were exam ined on a microscope slide a t 
m agnifications of x500-1000. This fu rther check was necessary as the 
haem oglobin te s t strips are sensitive to substances other th an  
haem oglobin and myoglobin, such as the  heme un it in  chlorophyll, and  
m anganese oxide (Loy,1983a:1269, n.d.:2; C uster et al, 1988:343-4; 
G urfinkel and F rank lin , 1988:88). Checking of the  te s t strip  resu lts was 
particu larly  necessary for the  GB1 artefacts as haemoglobin tests of soils 
taken  from all levels of the 1987 column sam ple provided positive resu lts 
(see Appendix B). No erythrocytes were detected in th is soil and it is 
suspected th a t  the false positive reactions were produced by m anganese 
oxide in  the soil (C uster et al, 1988:344). S tains of m anganese oxide were 
noted on the sandstone walls of the G B l rocksheiter and in the sandstone
cliffs around the shelter in 1987 (D. Bowdery, pers. comm.,1987). In 
contrast , soil samples collected from GB4 in 1987 all produced negative 
haemoglobin test results (see Appendix B). Despite this, all positive 
results obtained from GB4 artefacts were also checked by the identification 
of erythrocytes in material extracted from residues.
Thirty-three artefacts from GB4 were tested with Hemastix of 
which only seven provided positive results. Of these, erythrocytes could be 
seen in extracts of residues from only two artefacts. Twenty-five artefacts 
from GB1 were also tested of which seven gave positive results, and only 
two of which contained erythrocytes in material extracted from residues. 
Blood testing was only carried out on artefacts which had visible residue 
stains which were not the result of contact with plant or other non-animal 
materials. A general testing programme for animal residues on all use 
worn artefacts was not attempted given the large number of such artefacts 
and the fallibility of Hemastix. Time constraints precluded physical 
checks of large numbers of artefacts for the presence of red blood cells 
when no gross physical evidence of blood was visible. Further, random 
tests on utilised edges that displayed no staining provided negative results. 
Although all potentially blood bearing artefacts were not tested, and 
therefore there is a possibility that blood residues remained undetected, it 
is likely that the number of blood stained artefacts in the sites is very low.
Paper chromatography
Although plant resins were mainly identified by their physical 
attributes, some further identification was attempted by comparison of 
archaeological resin samples with modern resins using the technique of 
ascending paper chromatography (Abbot and Andrews, 1965; Smith and 
Feinberg, 1972; Birch and Dahl, 1974; Reynolds and Bowden, 1980; 
Bowden and Reynolds, 1982; Broderick 1979, B. Mann, pers. comm., 1988)
Modern archaeological resin samples were soaked in n-butyl 
alcohol for two days and the resulting resin alcohol solution filtered to 
remove pieces of undissolved resin and plant matter. The resin alcohol 
solutions were spotted onto origin points along a line two cm above the 
edge of a piece of Whatman No. 1 filter paper with a ten ml micro-pipette. 
The paper was dried and placed in an equilibrated chromatography tank 
containing a solvent of 4.5 parts 1% acetic acid in water and 3.0 parts 
methanol. The chromatogram was allowed to run for one hour before
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being removed, dried  and placed in  an a irtigh t vessel containing iodine 
crystals. The iodine vapour reacted w ith the spots of resin  rendering 
them  visible as brown spots after about ten  m inutes. The spots could be 
differentiated, un d er n a tu ra l and ultraviolet light, by the distance they 
had travelled  from the  origin. The p a tte rn  of spots produced by the 
m odem  sam ples were compared w ith  those of the archaeological sam ples 
to allow ten ta tive  identification of some archaeological resins to species 
level (Figure 10).
The m odern reference sam ples included resins from grass tree 
(Xanthorrhoea) species collected from Gundaroo in southern  NSW, 
Goonoowigall on the  northw est slopes of NSW, the B udaw ang Range in 
sou theast NSW, and  C urrarong on the NSW south coast. Spinifex 
(Triodia sp.) resin  from the K im berley Region of WA, sugarwood 
(Myoporum platycarpum), res in  from the Botanic G ardens, C anberra, 
cypress pine (Callitris sp.) resin , kurrajong (Brachychiton populneus) 
resin  and Acacia sp. gum  from G ram an in northw est NSW were also 
used .
Six presum ed resins from artefacts excavated from GB4 were 
analysed chrom atographically. Of these only two were positively 
identified as resins, one of which closely resem bles Xanthorrhoea resin. 
The species of the  o ther sam ple rem ains unidentified, as it did not m atch 
any of the reference sam ples. F u rth e r  details of the resu lts of the 
chrom atographic analysis are discussed below (p.98).
Results of the residue analysis
Residues were found on a wide range of artefact types, however, 
the varie ty  of residues found was quite small. The sim ilarity  of residues 
across a wide range of artefact types appears to indicate th a t artefact 
shape is of m inor im portance for m any stone tool use tasks and th a t a 
suitable edge is the m ajor functional requirem ent. A lthough there  are 
fourteen different artefac t types w ith  residues from GB1 and GB4 , these 
im plem ents have been utilised in  only five or six modes, th a t is cutting or 
slicing, scraping, drilling, chopping, grinding and barbing. Twelve 
m ajor residue types were found during  the analysis, however these can be 
classified in to  th ree  broad groups: p lan t residues, anim al residues and 
pigm ent residues. P lan t residues, which were by far the m ost num erous,
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included: p lan t resins (black, yellow/brown, red/brown and red varieties), 
p lan t tissue  and fibres, and starch  grains. Animal residues included 
blood and  anim al tissue. P igm ent residues included red, yellow and 
w hite p igm ents of n a tu ra l origin.
P lan t residues
P la n t residues found during the analysis included p lan t resins, 
sm all p lan t particles and fibres. Most of the resins contain starch  grains 
and sm all p lan t pieces, the presence of which were used as an  indicator of 
the p lan t origin of the  resins. Fullagar (1986:176) also found th a t p lan t 
resins on tool surfaces often contain starch  grains and p lan t pieces.
Four different forms of resin  were found on G ram an stone 
artefacts. The varie ty  of resin  types observed on different, and 
occasionally the sam e working edges indicates th a t a range of p lan t 
species worked. However it  is possible th a t the different resins did not 
derive from different p lan t species. M any species of plants produce 
physically different resins, gum s or kinos, and yet o ther p lan ts such as 
Xanthorrhoea australis produce both yellow and red resins from 
different p a rts  of the same p lan t (Birch and Dahl, 1974:336).
All four resins are physically sim ilar in as far as they all have a 
glassy polished appearance, are brittle , and have strong adhesion to 
a rte fac t surfaces. However sim ilarities end there, as high m agnification 
inspection of the  starch  grains w ithin the resins, and paper 
chrom atography of res in  sam ples has shown.
The m ost obvious difference, beside th a t of colour, lies in the 
num ber of starch  grains. The pure red resin contains considerably 
larger num bers of sta rch  grains th an  the other th ree  forms and also 
contains little  or no o ther p lan t m ateria l such as fibres. In some cases 
the red resin  contained so m any starch  grains th a t  there  appeared to be 
more sta rch  th a n  resin  present. The starch  grains in the red resin  were 
all of a red  or red/orange colour w hereas other resins contained starch  
g rains of various colours.
A nother m ajor feature of the red resin  was the sm all size of the 
starch  grains which have diam eters of 0.8 - 1.6 pm (Table 55) The 
yellow/brown, red/brown and black resins appeared to contain roughly
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equal am ounts of sta rch  and other p lan t m aterial, however the red/brown 
resin  contained a significant num ber of larg  starch grains and also had  a 
wide range of sta rch  grain  sizes (0.8 to 6 pm diam eter). The yellow/brown 
resin  sta rch  grains had  a sim ilar average size to those of the red resins, 
however the  num ber of grains was lower.
Too few exam ples of the black resin  were found to enable 
calculation of average grain  sizes, however the starch  grains in  the black 
resin  appeared  to be sim ilar in  size to those found in the red/brown resin.
These physical differences were partially  tested  by 
chrom atographic separa tion  of some resins. Six resin  sam ples were 
tested  using  ascending paper chrom atography. The sam ples tested  were 
collected from the following artefacts.
GB.4.66 l(c)I 113 silcrete use fractured flake; yellow/brown 
resin  from utilised edge.
GB.4.66 l(a)II 47 jasper use fractured flake; red/brown 
resin  from utilised edge.
GB.4.67 l(f)II.2 737 silcrete use fractured flake; black hafting 
re s in .
GB.4.66 l(a)II 84 chalcedony asym m etric point; red hafting  
re s in .
GB.4.66 l(a)I 83 quartz  flake; red/brown hafting  resin.
GB.4.67 l(e )III.l 1679 silcrete use fractured flake; red/brown 
resin  from utilised edge.
U nfortunately  only two of these resins were transported  along the 
paper by the  solvent. The other four failed either because they were not 
sufficiently dissolved in  the alcohol before being spotted on to the paper, or 
because they  were not resins. Solubility in  organic solvents such as 
alcohol and insolubility  in  w ater is one characteristic  by which resins can 
be d istinguished from gum s, so the  insolubility of these sam ples in alcohol 
was a fu rth er indication th a t they were not resins (Dickson, 1978:114; 
Fullagar, 1986:176). In  a t least one case it  appears th a t the sample 
definitely contained no resin  (GB.4.67 1(f) II.2 737). Although McBryde 
(1984:241) identified hafting  m edia on th is artefact, the sample collected 
and tested  chrom atographically appeared to be m ainly constituted from
black unidentified material, which consistently failed to dissolve in 
alcohol.
However, two examples, both also from material identified by 
McBryde as hafting media (1984:241) were shown to be plant resins when 
tested chromatographically. One of these, the red/brown hafting resin, 
matched very closely the chromatographic prints’ (Figure 10) of two 
modern Xanthorrhoea specimens (from Gundaroo and Goonoowigall). 
This resin (on artefact 1(a) I 83) had an Rf  value of 0.69 (Rf  = distance 
resin moved from origin distance solvent has moved from origin 
expressed as a decimal) in comparison to that of 0.63 for the Goonoowigall 
sample - Goonoowigall is only 50 km southeast of Graman .
The other sample (from 1(a) II 84 Plate 78), although also a resin 
was not from a Xanthorrhoea plant. This sample, with an Rf  value of 
0.85 was transported along the chromatogram much further than all 
other samples tested . This red resin remains unidentified, but it appears 
not to have derived from Xanthorrhoea, Br achy chiton (kurrajong),
Triodia (spinifex), Callitris (cypress pine) or Myoporum platycarpum 
(sugar wood) all of which produce resins that were utilised by Aborigines 
(Cribb and Cribb, 1981; Gardner in McBryde, 1978:246; Dickson 1978:115- 
9). It is possible that this resin derives from Grevillea striata (beefwood) 
which exudes a red resin from its trunk (Dickson, 1978:117; Cribb and 
Cribb, 1981:86). Beefwood resin was used as a hafting medium by 
Aborigines on the Western Slopes of NSW (McBryde, 1984:240). No 
Grevillea striata resin could be obtained for analysis.
Whilst these results are not conclusive they do indicate that at least 
two, and possibly four different plant species which produce resin were 
exploited at Graman for use as hafting media as well as for other 
purposes. One of these resins was probably Xanthorrhoea, collected 
locally. The resin of another as yet unidentified plant was also used as a 
hafting medium.
McBryde has identified 14 artefacts from GB1 and ten from GB4 
with hafting media stains which appear to be resin (1984:241). During 
this study an additional 23 artefacts from GB1 and 18 from GB4 have also 
been identified with apparent hafting resin adhering to their surfaces.
Two examples of artefacts with hafting material excavated by McBryde 
(1984:241) from site GA2 indicate that the practice of hafting stone 
artefacts with plant resins occurred at other sites in the Graman district.
O ther p lan t residues found on the G ram an artefacts included 
crushed  and/or sm eared fibres, o ther crushed p lan t m ateria l including 
epiderm al tissue, and  starch  grains unassociated w ith resin. Most of the 
crushed or sm eared fibres have not been identified beyond the ir p lan t 
origin. However fibres from two scrapers (GB.4.67 1(e) II.3 565 and 
GB.1.66 2(c) II 719) have been tentatively  identified as hardwood fibres by 
the m ultiple rows of p its in  flat cells along the fibre leng th  (R. Freere, 
pers.comm., 1987). Most fibres and other p lan t m ateria l were too badly 
dam aged to allow even th is degree of identification. Twenty-eight 
artefacts from GB4 and 15 from GB1 had damaged p lan t fibres or other 
p lan t pa rts  on th e ir working edges. M any of the fibres, particu larly  those 
on scraper edges, were sm eared away from the edge a t approxim ately 90° 
to the edge or were sm eared along the  length of the edge on utilised flake 
cutting  edges (P late 79).
S tarch  grains were found on several artefacts from both sites, 
notably on the  surfaces of grinding im plem ents from GB4. S tarch  grains 
can be recognised easily under polarised light by the characteristic 
'M altese' in terference cross (Plate 80) th a t appears on the grain  and 
which is particu larly  visible, depending upon the size of the grain  from 
about x200 to x500 m agnification (Snyder, 1984:662). S tarch grains were 
found on utilised edges or areas of eight artefacts from GB4 and one 
artefac t from GB1. Three of the GB4 examples were grinding 
im plem ents, two of which had  large am ounts of starch  on th e ir ground 
surfaces. Most of these starch  grains were white under polarised light, 
unlike resin  associated starch  which often appeared to take up the colour 
of the resin  w ith in  which it  was contained. O ther th an  on the grinding 
im plem ents sta rch  grains were found on single exam ples of eloueras, 
backed blades, awls and  adzes from GB4 and on one scraper from each 
site.
A nim al residues
The only anim al residues definitely identified on G ram an 
im plem ents were blood and tissue (probably muscle tissue). To the 
unaided  eye and a t m agnifications below x500 these anim al residues 
appeared  as dark  brown stains, usually  quite th in , although one example 
was unusually  th ick and  exhibited hexagonal cracking. Close 
exam ination revealed th a t the sta in s were usually  sm eared unilineally.
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They also contained small, flat, pieces of muscle tissue. When extracts 
from each blood stain were placed in water on a microscope slide, 
erythrocytes (red blood cells) could be seen as small discs, which, due to 
the refraction of light from their dished surfaces, appeared to be darker 
around their perimeter than in their centre (Plate 81). All red blood cell 
identifications were checked by Tom Loy at the Research School of Pacific 
Studies, Australian National University, and only those stains which 
provided a positive result under Hemastix testing and which contained 
red blood cells were classified as blood for the purposes of this study.
Five stained artefacts from each site provided positive Hemastix 
test results but did not reveal the presence of red blood cells. These 
artefacts were considered not to have animal residues on their working 
edges, although it is possible that some or all of them could have had 
contact with blood despite the apparent absence of red blood cells. The two 
tools from GB4 with animal residues on their working edges were both 
edge fractured flakes. Blood was also found on two artefacts from GB1, a 
scraper and a flake core. The blood on the core may have been present as 
a result of the stone knapper receiving cuts to the hands during flaking 
rather than from use in butchering tasks. The blood from the core has not 
yet been analysed to determine its species of origin, but the results will be 
of interest when available.
Pigment residues
Pigment of various colours has been recorded by McBryde on 
several of the grinding implements from Graman (1967:5; 1968:82,90; 
1974:320). These pigments are of local origin (McBryde, 1968:90) and may 
have derived from the sandstone of the cliffs around the Ottley's Creek 
Valley. During this study pigments were observed on six grinding 
implements from GB4 and seven from GB1. McBryde argues that these 
pigments were ground into a paste with water (1968:82,90; 1974:320) and 
most have the smeared, fluid appearance which would be expected of wet 
grinding, however one grinding implement from GB4 (F.S.65 2404) has a 
dry pigment streak on its surface which appears to be the result of 
pigment being drawn across the surface of the artefact.
Under the microscope pigments appear as thin, linear, flaky, 
smears which are made up of fine granular particles of rock. However 
there is some variation in the colour of the pigments. Most of the pigment
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found is da rk  red/orange in colour (Plate 82) bu t a ligh ter yellow/orange 
pigm ent and  a w hite pigm ent were also recorded. The red/orange 
pigm ent is sim ilar in  colour to the pigm ent used to pain t a r t  on the rea r 
wall of GB4 and m ay be the same m aterial, however as McBryde (1968:90) 
notes, the  p igm ent m ay also have been used for body and im plem ent 
decoration, particu larly  as pigm ent was also recovered from GB1 w here 
there  is no pain ted  a rt. The pigm ents were the only positively identified 
non-organic residues found on the G ram an im plem ents.
GB4 artefac ts - description of residues
The range of stone artefact types from GB4 which have residues 
includes retouched scrapers, unm odified flakes, eloueras, awls, edge- 
ground h a tc h e t heads, geometric m icroliths, asym m etric points and  
grinding im plem ents. Each tool type has been used to work, or has been 
in  contact w ith, a varie ty  of m aterials. However the range of residues 
found is quite narrow , and varies little  across different artefact types.
Utilised flakes (Table 34, P lates 83a, 83b and 83c)
T w enty-three utilised flakes have residues on the ir surfaces. The 
m ajority of these residues are derived from plants. These p lan t residues 
are  predom inantly  red/brown, yellow/brown, red and black resins. The 
resins have been located on both cutting and scraping edges as well as on 
areas of the tool th a t  appear to have been hafted. All four resin  forms 
were found on sim ilar num bers of used flake edges, six have red/brown 
resins, six have yellow/brown resins and four each have red or black resin  
(Plate 84).
Red/brown and yellow/brown resins were used as hafting  m edia on 
four and two artefacts respectively (Plate 85). Red and black h aft resins 
were not observed on the  GB4 utilised flakes. The red/brown resin  hafted 
flakes also have resin  on th e ir utilised edges. Red/brown haft resin  on 
one of the flakes has been ten tatively  identified as Xanthorrhoea resin  (see 
above p.98). One of the  yellow/brown resin  hafted examples also has blood 
and p lan t residues on its  utilised edge. Only one utilised flake has non- 
resinous fibres and p lan t m ateria l on a scraping edge (Plate 86).
Two utilised flakes have erythrocyte bearing stains, on cutting 
edges, suggesting th a t they  were both used for butchering purposes (Plates
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87 and 88). As noted above, one of these flakes has been hafted, 
presum ably  to a wood and/or resin  handle in  the form of a knife.
If  d ifferential preservation of residues did not occur a t GB4, the 
residues found on the  utilised flakes suggest th a t m any of these 
im plem ents were used to work resinous plants. C ertainly 20 of the 85 
u tilised  flakes from GB4 were used on such m aterial. The use w ear 
analysis resu lts  also a ttrib u ted  plant/wood working functions to m any of 
the u tilised  flakes, particu larly  to those w ith Type 2 edges (retouched, use 
frac tu red  and polished). The residue analysis indicated th a t m any of the 
p lan ts worked w ith flakes were resinous. Some of the utilised flakes and 
retouched scrapers m ay have been used during the production of hafting 
resin. However i t  m ust be noted th a t  resin  producing p lants had  other 
uses. Xanthorrhoea spikes and Callitris tim ber were used to provide 
spear shafts. Scraping or cu tting  of Xanthorrhoea spikes causes resin  to 
be deposited on the  working edge of the tools involved (see C hapter 7, 
p.140). I t is not clear how flakes m ay have been utilised in the production 
of ha fting  resin , as crushing of resin  pieces into powder prior to m ixing 
and hea tin g  is best achieved w ith the aid of grinding im plem ents (see 
C hap ter 7, p.141), b u t the cutting edges of the flakes could have been used 
in  the in itia l procurem ent of resin  (i.e. cutting p lan ts or leaves). Eleven 
u tilised flake edges had  p lan t resin  on edges displaying w ear which 
appeared to be the resu lt of cutting use. Eleven utilised flake scraping 
edges w ith  p lan t residues may have been used to work resin bearing 
tim bers such as those of sugar wood (Myoporum platycarpum) and 
beefwood (Grevillea striata). The presence of resin  on the working edges 
of these tools v irtua lly  precludes th e ir  use on Eucalypt and Acacia species 
which do not produce resin  (instead they produce kinos and gums (Cribb 
and Cribb, 1981:80,84)). This is assum ing th a t differential preservation 
conditions in the site have not reduced the survival of these w ater soluble 
residues and  th a t  gum s have not been m isidentified as resins.
D espite problem s w ith the specifics of residue identification and 
preservation, it appears th a t a t least 23.5% of the GB4 utilised flakes have 
been used to work p lan ts, both resinous and non-resinous. Only 2.3% 
have residue evidence of anim al butchering  and m eat cutting use.
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Scrapers (including scraper/adzes and adze flakes) (Plates 89a and 89b, 
Tables 35 and 36)
Twenty-four retouched scraping tools have residues on the ir 
surfaces, all of which were derived from plants. In  the m ajority of cases 
(13) scrapers have yellow/brown resin  from p lants or tim ber on the ir 
w orking edges. Two of the scrapers also had unretouched cutting edges 
which bore traces of yellow/brown p lan t resin. Red/brown resin  was 
observed on five scraper edges and red p lan t resin  was found on one 
scraper edge. Black resin  was not p resen t on any utilised scraper edges 
bu t had  been used to haft a retouched flake which showed no evidence of 
use. Yellow/brown, red/brow n and red hafting resins were found on one 
scraper each (P late 89). Non-resinous fibres adhering to the working edge 
of one scraper were identified as hardwood fibres (Plate 91) from the 
presence of m ultiple rows of pits in fla t cells along the fibre (R. Freere, 
pers. comm., 1987) The yellow/brown resin  was found most often on 
retouched scraper edges, and was also the m ost common resin  found on 
flake edges used in  a scraping mode. The predom inance of step and hinge 
frac tu res on unretouched and retouched flake edges w ith yellow/brown 
resin  (Plate 92) suggests th a t the resin  derives from wood and th a t 
scraping im plem ents w ith  th is w ear and residue com bination were 
u tilised  in the  production of wooden im plem ents.
No retouched scraping im plem ents from GB4 showed any residue 
evidence of use on anim al skins. Yet from the ethnohistorical reports (e.g. 
M rs M cPherson in McBryde, 1978:251) evidence of th is m ight have been 
expected.
Again, if  the  residues found on the retouched scrapers are not the 
resu lt of d ifferential preservation, they indicate, as does use w ear 
evidence, th a t  retouched scrapers were predom inantly  used for p lan t and 
tim ber working. 17.6% of the GB4 scrapers have evidence of use on resin  
producing p lan ts, including 12.7% of the GB4 scrapers which appear to 
have been used on yellow/brown resin  producing tim ber. All scrapers 
from GB4 w ith residues adhering to the ir working edges (18.6% of GB4 
scrapers) have been used to work p lan t m aterial.
Eloueras (Table 37)
Five of the artefacts described as eloueras, 38.5% of those examined 
from site GB4 have residues on their surfaces. All residues found on the 
eloueras were of plant origin. Yellow/brown resin was found on the 
working edges of three eloueras, red resin was found on one working edge 
(Plate 95). Red/brown hafting resin (Plate 96) was located on the retouched 
back of an elouera which had no residues on its working edge.
Two of the eloueras with yellow/brown resin also had smeared 
plant or wood fibres on their working edges and, like the scrapers, these 
artefacts had a predominance of step fractures on their working edges. 
However on one of the eloueras (GB.4.66 1(b) I 39 Plate 27a) the working 
edge was on the dorsal face at its convergence with the retouched back 
rather than on the chord. Step fractures were located on the dorsal face 
leading away from the retouched back and the resin and smeared fibres 
could be seen in a line parallel to the retouched margin, just behind the 
fractures (Plate 97). This elouera has in effect, been utilised in the same 
mode as a retouched scraper. It was the only elouera found with such a 
use wear and residue pattern and probably represents an opportunistic 
use of the retouched back.
The presence of yellow/brown resin, smeared fibres, step 
fracturing, and hafting resin on the eloueras, attributes they share with 
the retouched scrapers, lends support to Kamminga's (1978:280, 283) 
argument that eloueras should be classified as flake scraping 
implements. Despite the classification problems, it appears that the 
eloueras from GB4 have been used extensively to scrape resin producing 
plants or timber.
Awls (Table 42)
Two awls, both with use wear that indicates drilling, cutting and 
scraping use of different parts of the tool had use related residues on their 
surfaces. Red/brown resin was found on the acutely angled working 
edge of one awl (GB.4.67 1(e) II. 1 1630) in association with use polish, edge 
rounding and step fracturing, all of which have been interpreted as the 
result of cutting resinous plants (Plate 98). It is possible that the tip of the 
tool was used to drill the same material but there is no residue evidence to 
confirm this. The other awl (GB.4.66 1(c) II 55), which has wear
suggestive of a scraping function, and starch grains, on its steep angled 
edge, appears to have been used to scrape starchy siliceous plants. The 
tip also appears to have been used to drill a similar material as small 
areas of polish are visible on the margins of the tip. These awls appear to 
be further examples of multi-functional tools which are common among 
the Graman assemblages (see Chapter 4, pp.50-51).
Hatchet heads (Table 38)
Three of the hatchet heads found at GB4 have retained residues. 
Two of these were collected from the surface of the deposit. All have edge 
fractures which probably resulted from chopping bark and wood, and two 
have plant resins (Plate 99) on their ground edges (one example with 
yellow/brown resin, the other with red/brown resin). These residues are 
likely to be the result of bark or timber chopping during wood procurement 
or tree climbing in search of possums, both of which are functions 
commonly recorded for hatchet heads in the ethnohistorical literature 
(e.g. Mitchell, 1839:343-4; Mrs McPherson in McBryde, 1978:250).
One hatchet has a yellow-white waxy stain at the butt (Plate 100) 
which has been interpreted as beeswax, a material commonly found as a 
hafting medium on Aboriginal hatchet heads (Dickson, 1978:121).
Backed blades (Tables 39 and 40)
Only 15 backed blades, 4.5% of the 352 examples from GB4 
examined in this study, have retained use related residues on their 
surfaces. On twelve of the backed blades the only residue present is 
hafting resin (Plates 100 and 102). This seems a surprisingly low number 
of artefacts to have retained residues, even when six backed blades with 
resin hafting, identified by McBryde but not examined in this study, are 
added to the total. However, when the low numbers of backed blades that 
have sustained significant edge damage from use are considerred, the 
paucity of such residues may indicate that most hafted backed blades were 
used and discarded off-site.
Five geometric microliths (including one broken backed blade 
which is probably a geometric) with residues on their surfaces were 
recorded. Three of these had traces of yellow/brown or red hafting resin 
on their retouched backs and adjacent faces. Two of the geometries had
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no hafting  resin  bu t did have use re la ted  residues on the ir chords (Plate 
103). In  both cases these residues were of p lan t origin, one of which was 
yellow/brown p lan t resin. The other had  a unique p a tte rn  of use w ear not 
seen before in  any assem blage (J. Kam m inga, pers. comm., 1988). The 
artefac t (GB.4.67 1(e) I 215) had w hat appears to be backing retouch a t its 
tip  and b u tt, however betw een these areas any retouch th a t m ay have been 
p resen t was rem oved by a fracture which in itia ted  a t the tip and 
term ina ted  w ith a step near the  b u tt (Plate 30). The face of this fracture 
scar was heavily s tria ted  (Plate 104). These striae varied from fine, deep, 
square profiled to broad, deep, round profiled continuous scratches a t all 
angles to the m argins (Plate 105). The striae have been produced by a 
h a rd  object th a t was dragged across the surface, and are unlike striae  
produced by sand grains which roll across the surface and do not produce 
such sharp  edged regu la r stria tions (J. Kam m inga, pers. comm., 1988). 
The s triae  m ay be m odern in  origin, however there was no residue which 
ind icated  m etal scratching as a cause. Both m argins of the stria ted  'spall' 
were also brightly  polished along the ir full length, th is polish has been cut 
by fine striae  (Plate 106). In addition both polished m argins were 
frac tu red  w ith  sm all regularly  spaced step and snap fractures. W hat 
appears to be a red  p lan t resin  has been d istributed over much of the 
s tria ted  face and lies w ithin striae grooves (Plate 107). The function of 
th is a rte fac t is difficult to in te rp ret, however, its unique w ear and residue 
features m eans it has little  bearing on the m ajor tasks carried out a t GB4. 
I t is possible th a t th is artefac t has been used to scrape highly siliceous, 
resinous p lan ts .
Residues were observed on ten  asym m etric points. Again the 
m ajority  of the  residues were rem nan ts of hafting resins. E igh t points 
w ith  yellow/brown, red/brown and red haft resin  were found (Plate 108). 
One of the yellow/brown resin  hafted points also had black p lan t resin  on 
the chord and  appears to have been used to cut plants. Two points w ithout 
evidence of hafting  resin  have also had  contact with plants. One has been 
used opportunistically  to scrape p lan ts and has sm eared p lan t fibres and 
sm all step fractures on the  ven tra l face a t the m argin adjacent to the 
retouched back (Plate 109). This point has apparently  been hand held 
during  ligh t scraping work. The other point had  large num bers of starch  
grains adhering  to the chord and m ay have been used to work starchy 
p lan ts, however the starch  m ay also have been derived from a p lan t source 
which came into contact w ith the a rtefac t in a non-functional context (e.g. 
from roots in  the deposit).
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No anim al residues were identified on any of the backed blades 
excavated in  the  1960s. This was a notable absence considering th a t the 
function m ost frequently ascribed to backed blades, is th a t of spear barbs 
(e.g. McBryde, 1984; Kam minga, 1978; Boot, 1986). I t was expected th a t 
a t le a s t some backed blades would have blood residues on the ir surfaces if 
they  were used as barbs, but only one asym m etric point, recovered from 
GB1 during  the  1987 column excavations, had  blood on its working edge 
(see Appendix D). The lack of blood stained backed blades in GB4 indicates 
th a t  m ost of the artefacts th a t were used as spear barbs may not have been 
brought back to the  site b u t were lost or discarded during hunting  
activities. A nother possible explanation is th a t backed blades were not 
used frequently  as spear barbs, bu t had  other, more common functions 
such as p lan t working. However, the use w ear observed on m ost of the 
sm all num ber of utilised backed blades was suggestive of high im pact 
dam age such as th a t which m ay be susta ined  when spear barbs strike a 
ta rg e t (see Chapters 4, pp.37-8,42,56-7,58 and 7, pp. 143-45).
G rinding  im plem ents (Table 41)
Eleven grinding im plem ents (6 slabs, 4 top stones and one 
unclassified grinding tool) from GB4 have residues on surfaces th a t were 
sm oothed, grooved and polished from use (see C hapter 4, p.34). This 
num ber rep resen ts a large percentage (34%) of the grinding im plem ents 
exam ined in  th is study. There are other grinding slabs which were not 
exam ined in  detail bu t which showed evidence of pigm ent residues.
Although it  has been argued by Sm ith (1986:35-6) th a t m any of the 
grinding  im plem ents from G ram an were not used or were used only 
expediently for seed grinding, the residue evidence indicates th a t even 
artefac ts w ith little  or no evidence of grinding use w ear have been used for 
grinding. For example, seven of the grinding im plem ents w ith little  
more th a n  sm oothed surfaces, which would not be acceptable in  isolation 
as evidence of use, have residues on th e ir surfaces which include 
pigm ent, resin , crushed p lan t fibres, and starch  grains. On all of these 
artefac ts residues show some evidence of being ground, such as crushing 
or sm earing. So w hilst m ost of the G ram an grinding im plem ents do not 
exhibit the  morphological characteristics Sm ith (1986:32-3) used to define 
seed g rind ing  im plem ents, m any of them  show evidence of use as 
g rinders of p lan t m aterial, including starchy p lants such as grass seeds.
Pigm ent and  p lan t residues occur w ith equal frequency on the 
grinding  im plem ents. P igm ents of dark  red/orange colour (Plate 113) 
were m ost com m on b u t one top stone was found to have g ranu lar white 
p igm ent on its  surface.
Red/brown and  yellow/brown resins were found on the surfaces of 
four grinding im plem ents (Plate 114) and it is likely th a t these residues 
are  the rem ains of resin  ground during the production of ha lting  
m ateria l. Resin lum ps such as those produced by the Xanthorrhoea 
p lan t m ust be ground into powder before the resin  can be used for halting  
(K. A kerm an, pers. comm., 1989). I t  is possible th a t  the resin globules 
and sm ears on these artefacts are the resu lt of pounding and grinding 
Xanthorrhoea resin  lum ps into powder.
P lan t tissue and fibre residues, the resu lt of grinding p lan t 
m ateria l such as fibrous roots or stem s, were found on four of the 
im plem ents (P late 115). Large num bers of sta rch  grains were found on 
th ree  of the grinding  im plem ents, suggesting they were used to process 
p lan t m ateria l w ith a high starch content such as grass seeds or tubers 
(Plate 116). No seeds were found on these artefacts, bu t such m aterial is 
unlikely to have survived on the smooth surfaces of these im plem ents even 
if  they had  survived the  grinding process in tact. McBryde (1976:65) has, 
however, found seeds of various species exhibiting signs of crushing and 
grinding  in  the  G ram an deposits.
Five of the  grinding im plem ents have several different residues 
presen t on th e ir  surfaces. Pigm ent, resin, s ta rch  grains and p lan t tissue 
were found together in  various combinations. This m ultiplicity of 
residues indicates th a t the  G ram an grindstones were not specialized 
im plem ents as were the  central A ustra lian  grindstones upon which 
Sm ith has based his morphological identification of seed grinders (1986:32- 
3). I t  appears th a t  G ram an grinding im plem ents were not restric ted  to 
grinding seeds. A grindstone used first to grind seeds m ay la te r  have 
been used to grind pigm ent, w ith the la tte r  use obscuring much or all 
evidence of the first. Sm ith’s (1986:35) argum ent th a t  m any of the 
G ram an grinding  im plem ents were used in  h a tch e t production is quite 
valid, and such w ear is usually  readily  recognisable. However, if  the cycle 
of re-use ended w ith a ha tche t head sharpening  function then  all evidence 
of previous use would be lost. Given the evidence for grinding of different 
contact m ateria ls w ith one im plem ent there is a strong possibility th a t
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some of the  im plem ents assessed, from evidence of th e ir la s t use, by Sm ith 
as h a tch e t grinders m ay previously have been used to grind m aterials 
such as g rass seeds or pigm ents.
GB1 artefacts - description of residues
The range of artefacts from GB1 w ith residues includes utilised 
flakes, retouched scrapers (including scraper/adzes and 'thick flakes’), 
eloueras, geom etric m icroliths, asym m etric points and grinding 
im plem ents. E ach of these artefac t forms have been used to work a 
varie ty  of m ateria ls. The residues found on each of the artefact types and 
the processes which resu lted  in th e ir presence are discussed in the 
following sections.
U tilised flakes (Table 43, P lates 83a, b and c)
F ifteen u tilised  flakes, 43% of those from GB1 exam ined in th is 
study, have residues on the ir surfaces. All of these residues are of p lan t 
origin, p redom inantly  resins resu lting  from tool hafting  or resinous p lan t 
working. Only one u tilised  flake has residues other th a n  resin, and in 
th is  case the residue is resinous fibres, associated w ith red/brown resin  
located n ear the u tilised  edge. Red/brown resin  was the  m ost commonly 
observed residue (P late 85). All observed hafting resin was red/brown (on 
four flakes) and  was the  second m ost common resin  on working edges (six 
flake edges). All edges upon which red/brown resin  was found appear to 
have been used only in  a cutting or slicing mode w hereas both 
yellow/brown and red resins were found on scraping and cutting  edges.
Yellow/brown resin  (Plate 84) was the m ost common residue on 
u tilised  edges (on seven edges) w hereas red resin was found on only two 
used edges and  black resin  on one edge. The p a tte rn  of resin  residue 
d istribution  among the  GB1 utilised flakes is sim ilar to th a t found on those 
from GB4 (i.e dom inance of red/brown hafting resin  and roughly equal 
num bers of w orking edges w ith yellow/brown and red/brown resin). The 
sim ilarities betw een the  residues found on the utilised flakes a t both sites 
is an  indication th a t the  functions of unmodified flakes were sim ilar a t 
GB1 and GB4. I t  also appears th a t red/brown hafting resin  was the most 
common hafting  m edium  for m ost artefac t forms, bu t particu larly  for 
u tilised  flakes.
Eleven of the utilised flakes w ith residues were used to cut or slice 
resinous p lan ts. Two were used in a scraping mode, and one was used 
both to cut and  scrape resinous p lants (two different edges), one flake w ith 
h a ft resin  had  no residues on its utilised edge. All scraping edges on 
u tilised  flakes w hich have residues are Type 1 edges, one of which has 
slight evidence of retouch on the dorsal face of the edge. Yellow/brown 
resin  w as located on th ree  scraping edges one of which also supported red 
re s in .
As was the  case w ith the GB4 utilised flakes, it  appears th a t their 
m ain  function a t GB1 was resinous p lan t working, however unlike those 
from GB4, few have been used to scrape such p lan ts and none have 
provided residue evidence of use on anim al carcasses. These differences 
m ay rep resen t varia tion  in  the activity p a tte rn  of flake use a t GB1 and 
GB4, b u t th is  appears unlikely as the m ajor worked m aterials, resinous 
p lan ts , rem ain  the  sam e a t both sites. The slight differences in  num bers 
of scraping and cu tting  edges among the utilised flakes of the two sites 
and  the absence of blood residues on the GB1 examples is unlikely to be of 
significance w hen the  potential problems of differential residue 
p reservation  are tak en  into account.
S crapers (including scraper/adzes and 'thick flakes') (Table 44, P lates 89a 
and b)
Twenty-six scrapers, 28% of the to tal sam ple exam ined, have 
residues on th e ir  surfaces. P lan t residues dom inate, bu t one retouched 
scraper has blood and anim al tissue on the utilised edge. Tw enty-three of 
the  scrapers have p lan t resin  on th e ir working edges, four of which also 
have sm eared  plant/wood fibres in  association with, b u t not incorporated 
in, the resinous sm ears and globules. Two scrapers have crushed p lan t 
fibres on th e ir  u tilised  edges b u t no resin  (Plate 91). Yellow/brown, 
red/brow n and  red resins were found on the working edges of 14, eight, 
and  four scrapers respectively. Only two scrapers appeared to have been 
hafted, both  w ith  rem an ts of yellow/brown resin on non-utilised areas 
(Plate 90). Three scrapers have more th an  one type of resin, one w ith all 
th ree  types, and  two w ith  yellow/brown and red resins in combination. 
This appears to indicate th a t different p lants were worked w ith one tool or 
th a t  some worked p lan ts  produce several different coloured resins. 
Yellow/brown resin  was m ost common on scraper edges as was also the
case for the scraping edges on other im plem ents from both sites.
Sm eared fibres were found more often in  association w ith yellow/brown 
resin  th an  any other form.
The use w ear and  residue characteristics shared  by retouched 
scraper edges from both sites suggest th a t  these artefacts were used for 
sim ilar tasks a t both locations. Most of these tasks involved scraping of 
resinous and  non-resinous p lan ts  and tim ber.
There is one exception am ong the p lan t working scraper 
assem blage a t GB1, a retouched scraper w ith blood and anim al tissue on 
the  working edge (P lates 93 and 94). This artefact provides some evidence 
th a t  scrapers were applied to m ateria ls other th an  p lan ts a t G ram an, 
probably to skins in th is instance. The production of skin cloaks is 
reported  in the ethnohistorical lite ra tu re  (see C hapter 2, p.9). Although 
no blood residues were found on scrapers from GB4, the presence of blood 
on o ther artefacts a t th is  site suggests th a t skin working w ith scrapers 
m ay also have occurred a t GB4.
B urinate  artefacts (Table 49)
D espite some use w ear evidence th a t suggests th a t burinate  
artefacts have been used opportunistically to grave bone and wood, no bone 
or wood residues were found on the burinate  edges or tips of these 
im plem ents. One of these artefacts did, however, support red/brown 
resin  n ear the  tip  (Plates 117 and 118), associated w ith rough dull polish 
and  fracturing. I t  is possible th a t  th is artefact was used to grave a resin  
producing tim ber, bu t there  is no residue evidence th a t any other burinate  
im plem ents have been used in  a graving mode on tim ber or bone. Instead  
several support p lan t resins on cutting edges (Plate 119).
E loueras (Table 45)
Three eloueras have residues on the ir surfaces, two of which have 
traces of red/brown hafting  resin  on the ir retouched backs (Plate 96). One 
of the  hafted eloueras has no residue m aterial on its working edge and the 
o ther two support red/brown and yellow/brown resins respectively (P late 
95). These two eloueras have sim ilar use wear and residue 
characteristics to those from GB4, and appear to have been used in a 
sim ilar mode, for scraping resinous p lan ts, fu rth er confirm ing
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Kamminga's (1978:280) hypothesis that elouera - like implements from 
areas other than the central east coast of New South Wales are 
functionally equivalent to retouched scrapers.
Backed blades (Tables 46 and 47)
Twenty-seven backed blades, 6% of those examined from GB1, have 
residues on their surfaces. Sixteen of these have traces of haft resin 
(Plates 101, 102 and 108) on their retouched backs, fourteen of them with no 
other residue forms. Including the 14 backed blades with hafting 
material identified by McBryde from GB1 (1984:241), three of which were 
re-examined in this study, the number of haft resin bearing backed blades 
recovered from this site has reached 27.
The percentage of backed blades from GBl with residues was 
much lower than the percentage of artefacts with residues among the 
other types examined. This difference probably indicates that few of these 
artefacts were used within the site and that most utilised geometries were 
lost or discarded away from the site, (see above p.107).
There are 16 geometric microliths and 11 asymmetric points with 
residues, of which six geometries and seven points have residues on their 
utilised chords. All of these artefacts support residues of plant origin, 
eight of which have plant resin only, three have resin and associated plant 
fibres, and three support plant fibres and tissue only. In all cases fibres 
show evidence of being damaged during working, such as smearing or 
breakage (Plate 110). Yellow/brown resin was the most common of those 
found on backed blade chords (Plate 103). Lesser numbers supported 
red/brown, red and black resins. One geometric microlith (GB.1.67 2(e)
II. 1 2019) has distinct layers of red, black and yellow/brown resins which 
have built up on the chord during successive occasions of plant cutting use 
(Plate 111). All but one of the backed blades with plant residues on their 
chords appear to have been used to cut plant material. The exception, an 
asymmetric point (GB.1.66 2(d)I 1241) appears to have been fortuitously 
retouched along the chord at the tip and utilised for scraping, as well as 
cutting resinous plants (similar to GB.4. 266, see Plate 42).
As has also been noted for the GB4 backed blades, no animal 
residues were found on the GBl geometries and points excavated in the 
1960s and the same suggestions are made for this absence at GBl. Blood
may not have survived well in the site deposits, backed blades may have 
only been used on animals away from the site, and not returned to the site 
and, backed blades may not have been used frequently on animal material 
within the site, being mainly used for plant processing activities. However 
one backed blade excavated from GB1 in 1987 does have blood (and possibly 
collagen) on its chord (Plate 112) indicating that at least some backed 
blades discarded at the site came into contact with animals (Appendix D). 
However one example does not provide enough data to allow any 
interpretations of the functions which may have led to the deposition of 
blood on backed blades.
At least 13 of the backed blades from GB1 appear to have been used 
for plant working activities at the site, but as this number only represents 
3.7% of the total number of backed blades examined during this study, it is 
possible that a large number of backed blades discarded at GB1, had 
functions other than plant working or were not used at all.
Core (Table 49) (Plate 93)
One flake core (GB.4.66 2(a) I 1622) with several brown, thick, 
cracked smears and spots which contain red blood cells was found among 
the GB1 artefacts. These blood stains, not associated with any use wear, 
have been interpreted as blood from a stone knapper's hands, although 
they have not been identified as human. It is inferred that the knapper's 
hands were cut or grazed during production of flakes from the core.
Grinding implements (Table 48)
Eight grinding slabs and one top stone from GB1 have residues on 
their ground surfaces. Most of these implements have been used to grind 
pigments (seven), although one pigment grinder also has traces of 
yellow/brown resin on its smoothed surface. Two other grinding slabs 
also have residues resulting from grinding resinous plants (yellow/brown 
and red/brown resins, smeared plant tissue and phytoliths).
Dark orange/red granular pigment (Plate 113) was the most 
common form of pigment on the grinding implements but yellow/orange 
pigment was also found (although it was not found at GB4). The
orange/red pigm ent appears to be identical to th a t found on the GB4 
grind ing  im plem ents, and sim ilar to pigm ent used in rock pain tings a t 
GB4.
Yellow/brown p lan t resin  (Plate 114) was found on two grinding 
slabs , and on one exam ple was associated w ith very sm all rod-shaped 
phyto liths (probably gram inae - D. Bowdery, pers. comm., 1989).
Red/brown resin  w as found on one grinding im plem ent in association 
w ith  sm eared resinous p lan t tissue and fibres.
As a t lea s t one example of the grinding im plem ents has both p lan t 
and  pigm ent residues and a fu rther eight support e ither p lan t or pigm ent 
residues on th e ir  surfaces, i t  can be inferred th a t grinding im plem ents 
w ere used to work a varie ty  of m ateria ls such as stone im plem ents, 
p igm ent and p lan ts. There is little  evidence of grass seed grinding on the 
GB1 grinding  im plem ents. No starch  grains were recorded on the 
g rinding  surfaces, however possible grass phytoliths were observed on one 
im plem ent . The use w ear and residue evidence for seed grinding a t GB1 
rem ains som ew hat slender despite the recovery of seeds w ith signs of 
crushing  from the GB1 deposit (McBryde, 1976:65).
Residues a t GB1 and GB4 - discussion
The resu lts  of the residue analysis appeared to support the resu lts 
of the  use w ear analysis, and the conclusions of McBryde (1974:14; 
1976:66), th a t  p lan t foods and p lan t or tim ber technology had g rea t 
im portance as subsistence aids during the  prehistoric occupation of the 
G ram an  rockshelters .
L ittle  evidence has rem ained of p lan t food exploitation involving 
stone tool use except on the surfaces of some grinding im plem ents and 
perhaps a sm all num ber of flaked tools. Much of the p lan t m ateria l 
rem ain ing  on tools in  the  form of residues appears to have derived from 
the production of wooden im plem ents and the  resins which were used to 
haft stone to wood tool components. Residues on utilised edges or surfaces 
of 58 artefacts from GB4 (70% of the im plem ents w ith residues) appear to 
be p resen t as the re su lt of use in  w hat McBryde has called m aintenance 
activities (i.e. those activities involving production or repa ir of tools,
McBryde, 1977:239). A fu rther seven artefacts (8.5% of residue bearing  
tools recovered from the site) support residues on the ir working edges or 
surfaces which are probably the resu lt of extractive functions (i.e. those 
activities involving collection and processing of food and collection of o ther 
raw  m ateria ls, McBryde, 1977:239).
Also, eleven artefac ts (13.4% of residue bearing im plem ents) have 
residues which have resu lted  from m aintenance activities b u t which were 
presen t so th a t the a rte fac t could be used in  an extractive or m aintenance 
capacity (e.g. h a ft resin  on some backed blades).
F u rth e r  still six artefacts (7.3% of those bearing  residues) have 
residues which resu lted  from activities which were ne ither extractive nor 
m ain tenance in  n a tu re . These are grinding im plem ents used in 
processing pigm ent for pain ting , which m ay be classified as an aesthetic  
or religious activity.
However these  classifications are not always m utually  exclusive 
(McBryde,1977:239-41). For example w hilst use related  residues found on 
edges of ha tchet heads m ay have resu lted  from tim ber chopping during 
wooden im plem ent m anufactu re, a m aintenance activity, they  could 
equally rep resen t use of ha tchets as tree climbing aids during possum  
hunting, an  extractive activity. Such tools should be more correctly 
classified as ex tractive/m aintenance or general purpose tools as th e ir 
range of recorded and  in ferred  functions is so wide.
If GB1 and GB4 artefacts are classified as m aintenance, 
extractive, general purpose, m aintenance resu lting  in extractive and 
aesthetic/religious tools according to use wear and residue evidence the 
following functional p a tte rn  emerges (See Table 50). This p a tte rn  
suggests, as do the  resu lts  of McBryde (1977:240), th a t a large percentage 
of tools in  both sites bear residues and use w ear suggestive of use during  
m aintenance activities. On the  o ther hand the percentage which have 
definitely been used for extractive task s is very low. Even if the hafted  
backed blades not used for resinous p lan t processing were included as 
extractive tools the p a tte rn  would still suggest th a t more m aintenance 
tasks th a n  extractive task s  were carried out w ith the stone tools from 
G ra m a n .
This range of tool use activities appears to indicate th a t stone tools 
were infrequently  used during  the collection and preparation  of both  p lan t
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and  anim al foods a t G ram an. It is likely th a t wooden im plem ents, of 
w hich there  is little  archaeological trace, were used predom inantly  for 
procuring and processing p lan t foods, except for the processing tubers, 
seeds and n u ts  which required the use of stone grinding or pounding 
im p lem en ts .
Table 50
A ctivity Classification of Residue B earing Artefacts 
Based on use wear and residue p a tte rn s
GB4 GB1
No. % No. %
M aintenance Tools 
(All stone tools used in 
p roduction /repair of 
im p lem en ts)
58 70.7 59 71.1
E xtractive Tools 
(All stone tools used 
to procure/process food)
4 4.8 2 2.4
G eneral Purpose Tools 
(All stone tools used 
in both capacities)
3 3.6 0 0
M aintenance resu lting  in 
ex trac tive /m ain tenance  
hafted  im plem ents)
11 13.4 15 18.1
A esthetic/relig ious Tools 6 7.3 7 8.4
(pigm ent g rinders)
Thus the residue evidence appears to have left a more accurate 
picture of m aintenance activities such as the production of wooden and 
composite tools th an  th a t of extractive activities a t GB4 and GB1. The 
pigm ent residues have also provided some evidence for aesthetic/religious 
activities a t G ram an, evidence which rarely  results from stone tool 
analy sis .
The residues found on the G ram an artefacts indicate th a t  a range 
of resources were exploited and used in conjunction w ith stone tools a t the
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sites. These resources are likely to include animals, resinous plants such 
as Xanthorrhoea , timber, bark, seeds, plant fibre, beeswax and pigment.
Macroscopic evidence which indicates use of seeds, plant fibre, 
timber, plant resin and animals has been found at Graman by other 
researchers (see Chapter 2, pp. 6-7,11). However, whilst previous 
research has indicated that animals were a major resource at Graman 
(McBryde, 1976, 1984), the residue analysis has provided more evidence of 
plant rather than animal exploitation. Whilst there is no question that 
animals such as kangaroo and possum were caught and brought back to 
the Graman shelters, the residue analysis results raise questions about 
the amount of stone tool use in the procurement and processing of 
animals for food. Blood residues were found on only seven artefacts from 
Graman whereas plant residues were found on 155 artefacts. If this 
imbalance is not due to differential preservation or any failure to detect 
blood residues, then it is possible that stone was used only rarely in the 
processing of animal resources at the sites. It is certainly possible to hunt 
animals such as kangaroos with wood barbed spears, and cook and 
dismember them without the aid of stone (e.g. instead by using the edges 
of sharp split reeds - as recorded in Gippsland, K. Hotchin pers.comm., 
1987). However it is unlikely that this would occur in all instances. It is 
also possible that the small numbers of stone tools with animal residues 
reflects a low level of animal exploitation over the whole period of 
habitation at GB4 (McBryde, 1976:66). Certainly evidence of modem 
Aboriginal hunting practices from studies in central and northern 
Australia indicates that large animals, requiring the use of stone for 
capture and processing, were only rarely obtained and that the most 
important sources of food were plants and small animals (Gould, 1969:258, 
1980:16; Mountford, 1977:16; Tonkinson, 1978:34-5; Hart and Piling 
,1979:34; Hayden, 1979:141,153). The residues found on the GB4 stone tools 
appear to reflect a broad based economy, using plants and small animals 
as food and implement sources, with occasional supplementation of the 
diet and tool kit with meat and bone from large animals.
Spatial and temporal distribution of residue bearing artefacts
Analysis of the distribution of residues may provide evidence of 
inter- and intra-site variability in tool use activities and changing patterns 
of resource exploitation at Graman. Evidence of discrete activity areas
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within the Graman sites documented by McBryde (1974:314; 1977:241) has 
become further apparent from use wear analysis results (see Chapter 5, 
p.77,83). Changing methods of resource exploitation at the Graman sites 
have also been suggested by McBryde (1976:57-62; 1977:235-6; 1984:245), 
and some evidence of change in site function over time is also indicated by 
the use wear analysis results (see Chapters 5, p.88 and 8, pp. 161-75). The 
distribution of tools within the sites has tended to confirm some of the 
suggested temporal and spatial variation in tool use and site function at 
Graman. The spatial and temporal distribution of residues is discussed 
in the following sections.
Site GB4
Spatial Distribution (Tables 51 and 52)
The highest concentrations of artefacts in Site GB4 occurred in 
zones (e) and (f), and as was expected, most residue bearing artefacts also 
came from these zones. Although zones (e) and (f) contained the majority 
of artefacts with residues, zone (c) in the centre of the site also had a 
significant proportion of such artefacts.
This zone also contained the second highest number of artefacts 
bearing yellow/brown resin, and contained the only grinding implement 
stained with white pigment. As zone (c) contained relatively few utilised 
artefacts (in fact few artefacts at all), the concentration of artefacts which 
have come into contact with yellow/brown resin may indicate that a 
specific activity occurred in this area, particularly from 2000 to 3000 BP. 
However, the low numbers of artefacts with residue throughout the 
deposit demands that identification of such areas be made cautiously as 
the zone concerned may reflect discard activity more closely than tool use 
activity.
Temporal distribution (Tables 51 and 52)
The results of the use wear analysis suggest that Level II. 1 
contains the highest percentage of heavily use worn artefacts, and thus 
this level represents the period of peak stone tool utilisation in the site 
between approximately 2000 and 2800 years ago (see Chapter 5, p.85). 
Whilst Level II. 1 contained a significant number of artefacts with 
residues, the largest number of such artefacts were recovered from Level
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II.3. However the difference between the two levels is m inim al, 
suggesting sim ilarities in  tool use ra th e r th an  differences. G enerally the 
tem poral varia tion  in  residue bearing artefacts follows th a t of heavily use 
worn artefacts, th a t  is a low level of tool use activity in  the sites during the 
early  phases of occupation w ith increasing tool use up to around 2000 to 
2800 years ago, followed by a decrease in  such activity during the most 
recen t period of occupation.
Although the  low num bers of residue bearing artefacts prevent any 
detailed  exam ination  of changes in  site function, they are sufficient to 
support the resu lts  of the  use w ear analysis. T hat is, most tool use and 
discard activity appears to have occurred in areas of the site outside the 
she lte r overhang, and  th a t  tool use activity levels were highest from about 
2000 to 2800 BP. The im plications of variations in  the num bers of tools 
w ith  residues in  the  site are  discused more fully in chapter eight.
Site GB1
Spatial distribution (Tables 53 and 54)
Site GB1 has a stone artefact distribution p a tte rn  th a t suggests 
m ost stone tool m anufactu re , u tilisa tion  and discard occurred in  areas 
ju s t  outside the she lte r overhang (i.e. zone (c) in Trench 1 and zones (c),
(d) and  (e) in  T rench 2). As was the case for GB4, artefacts w ith residues 
on th e ir  surfaces occurred m ost often in  these zones. Sixty-seven 
artefac ts w ith residues were found among those excavated from zones 
outside the shelter overhang, w hereas only th irteen  were recovered from 
zones located substan tia lly  inside the overhang. These figures reflect the 
general d istribution  of a rte fac ts w ithin the site, and in particu lar the 
distribution  of heavily fractured  utilised artefacts (see C hapter 5, pp.78-9).
The h ighest concentration of residues occurred in Trench 2. 
A rtefacts w ith resin , p igm ent and blood were recovered from zones (a), (c), 
(d), and  (e). These zones (except (a)) lie outside the shelter overhang, 
suggesting th a t m ost p lan t working, anim al processing and grinding of 
pigm ent occurred in  th is  area. No pigm ent or anim al residues were 
found on artefacts from T rench 1 and only 16 artefacts w ith resin  were 
recovered from th is  trench .
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In general the residue distribution matches that of the heavily 
fractured artefacts, and lends further support to the suggestion that the 
unsheltered areas of the site were the focus of activities which involved tool 
production and use.
Temporal distribution (Tables 53 and 54)
Most artefacts with residues were recovered from Level I and 
Level II. 1 of Trench 2 and Level I of Trench 1, although some forms of 
residue such as red resin and red/orange pigment are distributed evenly 
throughout the levels.
The distribution of artefacts wdth residues is similar to that of the 
heavily fractured utilised implements (Chapter 5, p.82). The residue 
analysis suggests that most tool utilisation activities took place between 
2000 and 2800 years ago. Little tool use activity is indicated during the 
oldest and most recent levels of both trenches which contained few tools 
with residues. Most plant working activity at GB1 appears to have 
occurred from about 2000 to 2800 BP, but the working of plants containing 
red resin appears to have been an activity that occurred at the same level 
of frequency throughout the site's occupation. The low numbers of 
artefacts with this residue indicate that despite consistent use of plants 
containing red resin at the site, the frequency of use was probably very 
low.
Use of tools to work plants containing red/brown and yellow/brown 
resin appears to have reached a peak at different periods in site GB4. In 
Trench 2 red/brown resin is the most common resin in Level I (Level I 
also contains more artefacts with red/brown resin than any other level). 
Whereas the most common resin in Level II. 1 is yellow/brown (Level II. 1 
also contains more artefacts with yellow/brown resin than any other 
level). A similar situation also occurs in GB4 where red/brown resin 
distribution peaks at a Level above that in which the highest number of 
artefacts with yellow/brown resin occurs. Such distribution patterns may 
be coincidental but it is possible that they reflect the degree of availability of 
the plants which were worked at the sites.
Residue preservation at sites GB4 and GB1
As the majority of residues found on artefacts from GB1 and GB4 
are of plant origin it could be inferred that stone tools were mainly used to 
work plants at Graman. The ratio of tools with plant residues to those 
with animal residues is 40:1. However residues were found on less than 
seven per cent of the artefacts examined in this study. It may be 
dangerous to make such inferences without first examining the 
taphonomic processes of residue preservation in the Graman sites.
The 1987 column excavations at GB1 and GB4 (see Appendices C 
and D) have also provided results which require cautious evaluation. Of 
the stone material excavated from GB1 in 1987 three artefacts had 
residues on utilised edges. The column excavation at GB4 also provided 
three artefacts with residues. Interestingly the three artefacts from GB1 
had blood and other animal residues on their edges whereas those from 
GB4 only supported plant residues. These results present a totally 
different picture to that provided by the residue analysis of the 1960s 
excavated assemblage, particularly when one considers that residues 
were found on 19% of flaked stone excavated from GB1 and 2% of flaked 
stone excavated from GB4 in 1987. To put these figures in a clearer 
perspective, residues were found on 75% of utilised flaked stone artefacts 
from GB1 and 30% of utilised flaked stone artefacts from GB4 excavated in 
1987.
Even when the residue data obtained from the GB4 1987 column 
sample assemblage are compared with those from the adjacent zone (e), 
excavated in the 1960s differences are apparent. Although both 
excavations produced similar artefacts and were in areas which should 
have similar preservation conditions, the incidence of residues on the 1987 
artefacts was almost four times that for artefacts excavated during the 
1960s, even though the 1987 column was much smaller in area (Table 33).
A similar pattern can be seen at GB1 where the small column 
excavation produced a higher percentage of stone tools with residues than 
the adjacent 1960s excavation zone. The figures from the 1987 
excavations represent a considerable variation from the results of the 
residue analysis of the 1960s artefacts. Residues found on tools excavated 
in the 1960s suggest that plant residues are much more common than 
animal residues in both sites. The 1987 results show that in parts of each 
site, only animal residues occurred at GB1 and only plant residues at GB4.
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The types of residues found on artefacts from other analysed 
assem blages (Briuer, 1976; Shafer and Holloway, 1979; Loy, 1983b;
Fullagar, 1986, 1987) follow various patterns, some of which are sim ilar to 
those found am ong G ram an artefacts excavated during the 1960s and in 
1987 (Table 56). B riuer (1976) found only p lan t residues on artefacts he 
exam ined. Shafer and  Holloway (1979) found both p lan t and anim al 
residues, however p lan t residues dom inated. At other sites p lan t and 
anim al residues were observed in sim ilar proportions. In  one site an im al 
residues were the m ost common type observed (Fullagar, 1987) and in 
ano ther site an im al residues represented  the total residue m aterial 
observed (Loy, 1983b). Loy’s site is the  only open site among the sample. 
This site is also subject to different preservation conditions as it is located 
in  a cold coniferous forest environm ent. The other sites are all caves or 
rockshelters . B riuer's (1976) dry cave deposits, which contained large 
stone a rtefac t assem blages, are the m ost sim ilar sites to those a t G ram an 
and also have the  m ost sim ilar residue p a tte rn  w ith a predom inance of 
p lan t m ateria l.
W hilst the  num bers of artefacts in the 1987 excavated sample are 
too sm all to precisely determ ine the cause of the variation in  residue 
p a tte rn s , they provide an  indication of several processes which may have 
influenced residue preservation  on the  1960s and 1987 artefacts. Such 
processes m ay have included:
Excavation and post-excavation cleaning and handling.
D ifferential preservation  of organic residues w ithin the site.
V ariation in  in tra -s ite  and  in ter-site  u tilisa tion  patterns.
The excavation and post-excavation artefact handling m ethods 
used in  the 1960s excavations were m arkedly different to those employed in 
1987. D uring the  1960s excavations artefacts were bagged in groups, were 
lightly  brushed  and  cleaned under running  w ater, and were labelled 
directly w ith ink and  lacquer. These m ethods are likely to have resu lted  in  
the  rem oval of some residues. However artefacts w ith visible resin  sta ins 
were not w ashed and  m any artefacts, particu larly  those w ith resin  sta ins, 
were subsequently individually  re-bagged to provide be tte r storage 
conditions (McBryde, pers. comm., 1989). McBryde's gentle cleaning 
m ethods have no doubt contributed to the  preservation of residues, which 
would have been lost had  more vigorous cleaning been institu ted .
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Table 56
Types of residue observed on stone artefacts a t different sites
Site (ref) Type of residue and percentage of total residues
O'Haco R ocksheiter )
P lan t
only
A n im al
only
P lan t & 
an im al
O ther P lan t & 
other
NA 1191 
(Briuer, 1976)
100 0 0 0 0
B irriga i 
(Fullagar, 1987)
11.1 33.3 0 55.5 0
Ifsk
(Loy, 1983b)
0 100 0 0 0
H ind's Cave
(Shafer and Holloway, 1979)
54.5 0 45.4 0 0
Enclosed C ham ber 27.9 18.6 7 46.5 0
G reat G lennie Island  1 17.2 14 1.6 67.2 0
K utak ina  
(Fullagar, 1986)
28.6 28.6 0 42.8 0
GB1 60s 89.2 2.4 0 7.2 1.2
GB4 60s 89.0 1.2 1.2 3.7 4.9
GB1 60s T2 (b) 100.0 0 0 0 0
GB4 60s (e) 87.8 0 0 4.8 7.3
GB1 87 0 100 0 0 0
GB4 87 100 0 0 0 0
In contrast to the 1960s m aterial, all residues p resen t on artefacts 
excavated in  1987 were protected by individual bagging of uncleaned 
artefacts which were not cleaned or extensively handled prior to, or 
during analysis (see Appendix C). However large num bers of artefacts 
excavated in  1987 did not support use related  residues on the ir surfaces, 
even when they appeared to have use worn edges. Despite the low 
num bers, the  percentage of u tilised flaked stone w ith use rela ted  residues 
excavated in 1987 was higher th an  th a t of the 1960s artefacts (see above 
p.123). The loss of residues from the 1960s artefacts m ay have contributed 
to the difference in residue p a tte rn s  between the two assem blages.
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Although the  1987 sam ple was sm all it may be significant th a t  all residue 
bearing  a rte fac ts recovered from GB1 had anim al residues on the ir 
surfaces, w hereas only a small percentage of artefacts excavated in the 
1960s from GB1 supported such residues. The large am ounts of anim al 
bone in  the  deposit indicate th a t anim al butchering m ust have occurred, 
and  stone tools presum ably were used in  such tasks. The presence of 
blood on all residue bearing m ateria l from the 1987 excavation also 
indicated th a t  stone tools were used for butchering tasks. The low 
percentage of blood residues on artefacts from GB1 and GB4 in  the 1960's 
m ay have been due in  p a rt to residue removal after excavation.
D ifferential preservation  w ithin the site deposits m ay also have 
contributed to the  variation  in residue patterns. In GB1 and GB4 all 
an im al residues, except one exam ple, were found on artefacts excavated 
from areas of the  sites significantly w ithin the shelter overhangs. D uring 
the  1987 excavations blood residues were found on im plem ents excavated 
from the GB1 colum n which was w ithin the shelter overhang, b u t no blood 
residues were found on artefacts from the GB4 column which was outside 
the  she lte r overhang.
I t  appears th a t  even w ith  m axim um  preservation protection 
m easures in  place, anim al residue preservation  m ay be poor in  areas of 
each site th a t have little  protection from the w eather and w ater. However 
p lan t residues, particu larly  resinous p lan t residues, appear to have been 
less affected by the lower level of protection possibly resu lting  in  an over 
rep resen ta tion  of resins am ong the residue m aterial from the 1960s 
excavations. P la n t residues are  equally distributed  outside the  overhangs 
and w ith in  the shelters. It is possible th a t the deposits outside the shelter 
overhangs were subject to d isturbance such as percolating w ater. This 
d isturbance m ay have hindered or prevented blood residue stabilisation 
in  the  soil, a process necessary for the  preservation of blood on artefacts 
(Loy, 1983a: 1269).
V aria tion  in  in tra - and in ter-site  u tilisation  m ay also have 
contributed to the different p a tte rn s  of residue preservation. The presence 
of an im al residues predom inantly  w ithin  the overhang area  of the sites 
m ay indicate th a t  an im al foods and products were often processed in 
these areas. M cBryde's research  and the resu lts of the use w ear analysis 
indicate th a t the in n e r areas of the sites were the m ain focus of sleeping 
and cooking activities. As cooking fires were d istribu ted  m ainly w ithin
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the inner areas of the sites it is likely that some butchering activities 
occurred there as well. Animal bones were recovered from both inside 
and outside the overhang areas of both sites and, at GB4 in particular, 
were present in greatest number in areas outside the overhang (McBryde 
1976, Horton n.d.:4). Although bone preservation appears to be better than 
blood residue preservation in the outer areas of the shelters, the presence 
of most butchering tools inside the shelters whilst most bone occurred 
outside, may indicate that animal bone was removed from living areas 
after butchering and cooking had been completed.
It is also possible that the amount of animal butchering varied 
between the two sites, although the evidence for this is not great. Most 
artefacts with blood residues were recovered from GB1, but animal 
remains were present in equal numbers in both sites, or may have even 
been present in greater numbers at GB4 (McBryde, 1974:321).
Although McBryde (1976:58-63) has proposed a change in hunting 
practices at GB4, from reliance on macropods as the principal meat 
source during earlier occupation to an increasing reliance on possum in 
the most recent levels, the number of artefacts with blood residues found 
at the site was not sufficient to enable testing of this hypothesis through 
species identification.
The only residue evidence which supports functional 
interpretations of backed blades as spear barbs for hunting macropods 
(McBryde, 1976:58; 1984:246; Kamminga, 1978:325; Boot, 1986), is provided 
by one backed blade excavated from GB1 in 1987 which had bone collagen 
and blood on its chord (see Appendix D). Resin residues present on many 
backed blades from both sites indicated that these implements were 
hafted, and although their most likely use was as spear barbs (Boot, 1986; 
McBryde and Boot , in prep.) the residue evidence is not sufficient to 
confirm this hypothesis.
Conclusion - evidence for stone tool functions based on residues
Despite the problems discussed above, the residue analysis has 
provided further information on stone tool function at GB1 and GB4. The 
main aspects of these results point to a broad-based economy dominated by 
plant utilisation at both sites.
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P la n t working, particu larly  th a t  of resinous p lan ts and tim bers, 
appears to have been a m ajor p a rt of stone tool use a t Gram an. P lan ts 
have been worked w ith  stone throughout m ost of the occupation period a t 
G ram an to produce food and im plem ents. P lan t foods probably included 
seeds, roots, and  fru it w hilst p lan t im plem ent m anufacturing  m ateria ls 
included tim ber, ba rk  and resin  for hafting. At least two and possibly 
four different varie ties of resin  producing p lants were utilised.
Stone tools were also used to process anim al products such as 
m eat, sinew, skins and bone. Bone points and bone point b lanks were 
excavated in  the  1960s and in  1987 (McBryde, 1968:81 and Appendix C). 
One piece of bone excavated in  1987 from GB4 exhibits cut m arks, possibly 
the resu lt of bu tchering  w ith stone tools (see Appendix C). Seven artefacts 
which display blood and/or o ther anim al residues were excavated. Blood 
on one of these m ay have derived from a hum an. Blood residues on o ther 
artefac ts are the resu lt of butchering  or killing anim als. It is possible 
th a t  the focus for an im al processing activities was w ithin the  shelter 
overhangs. M ost p lan t working appears to have occurred outside the 
sh e lte rs .
The residue analysis also suggests th a t variation  in stone tool 
morphology m ay no t be closely re la ted  to functional variation. A wide 
range of tool types have been used to work the same or sim ilar forms of 
p lan t m ateria l, for exam ple u tilised  flakes, scrapers, ha tchets, backed 
blades and eloueras have all been used to work resinous p lan ts in both 
sites. W hilst these  tools m ay have been used on the same or sim ilar p lan t 
m ateria ls, the  modes of use vary  to some extent. For example hatchets 
appear to have been used  as chopping im plem ents, utilised flakes as 
cutting, saw ing or slicing tools and  scrapers as sm oothing or scraping 
tools.
Most an im al skinning, butchering  and hide p reparation  has been 
carried out w ith the  aid  of u tilised flakes (3) w ith occasional use of 
scrapers (1), cores (1) and  backed blades (1). It is likely th a t unretouched 
flakes were the  m ost efficient form of tool for anim al skinning and 
butchering tasks (see C hapter 7, pp. 141-42).
The residue analysis has not significantly supplem ented the 
evidence provided by hafting  resins, th a t backed blades found in the sites 
served as spear barbs. Only one backed blade had blood residues on its 
chord . However several backed blades from both sites have p lan t residues
on th e ir chords, which suggests a p lan t working function for some of the 
im plem ents, a t le a s t w ithin the  confines of the sites. M any backed blades 
p resen ted  evidence of being hafted. H afting resin, one example of which 
was identified as Xanthorrhoea , was found on other im plem ent forms, bu t 
occurred m ost often on the retouched backs of backed blades. The 
presence of both  p lan t residues on the chords and resin  on the backs 
indicates th a t a t  lea s t some backed blades were used for p lan t working in  a 
hafted  mode a t G ram an.
Several grind ing  slabs from GB4 had large am ounts of starch  on 
th e ir  surfaces, a lthough  no seeds were found on these im plem ents. No 
grass seed or s ta rch  residues were found on GB1 grinding im plem ents bu t 
some other p lan t residues did occur. The presence of starch  on the slabs 
and presence of crushed seeds w ith adhering starch  in  the G ram an site 
deposits (McBryde, 1976:65) indicates th a t seeds were processed a t 
G ram an. M any grind ing  im plem ents a t G ram an appear to have been 
used for ground-edge tool production or grinding of pigm ents for use in  
p a in tin g .
A varie ty  of resources were exploited w ith stone im plem ents a t the 
sites. Most stone tools were not used for food production, bu t for m aking 
o ther tools from organic m ateria ls. The m ajority of stone artefacts w ith  
residues on th e ir w orking edges or surfaces had residues which appeared  
to have resu lted  from m aintenance activities such as the production of 
wood im plem ents, and  the  production of fastening m edia such as resin.
It is likely th a t  m ost food resources required little  or no modification w ith  
stone tools before they  could be consumed. Only utilised flakes, hatchets 
and grinding  im plem ents appear to have been used w ith  any frequency in 
food production activities. Even these im plem ents have also been used as 
m aintenance tools. I t  is suggested th a t most tools used during food 
collection and p rep ara tio n  were m anufactured from wood, and th a t m any 
stone im plem ents a t  G ram an were used to m anufacture these wooden 
food collecting and processing tools. Most stone tool u tilisation, and 
therefore m ost organic im plem ent m anufacture, appears to have taken  
place in  areas of the sites th a t were outside the shelter overhangs. I t is 
also suggested th a t  these  areas functioned as workshops and dum ping 
areas, and th a t they  were the focus of daytim e activity a t the sites. P lan t 
food processing, such as seed grinding, was also likely to have taken  place 
m ost often in  these a reas, however some anim al food preparation  and 
cooking appears to have occurred in  the inner parts  of the shelters.
As was indicated by the results of the use wear analysis and those 
of McBryde's work (1974:321, 322, 328), the residue analysis also indicates 
that the greatest amount of stone tool use at both sites occurred 
approximately 2000 to 2800 years ago. However, there are some variations 
in the forms of residues found at different levels within the sites. This 
variation may indicate that exploitation of plants in the Graman area 
changed over time. For example, some colour variants of resins are 
dominant in both sites at particular levels. This may reflect changes in 
the long term availability of different plants or may reflect changes in 
choice by the occupants of the sites. Such possibilities have also been 
expressed by McBryde (1976:57; 1984:245) in relation to changes in animal 
exploitation patterns, however the residue analysis results present no 
information either for or against this hypothesis.
C hapter Seven
EXPERIMENTS IN TOOL USE
In tro d u c tio n
E xperim ental work w ith  stone and organic m ateria ls w as 
carried  out to gain a clearer understand ing  of use w ear observed 
on prehistoric  tools from G ram an sites B1 and B4. Most of the 
stone used in  the experim ents (silcrete, chalcedony, b asa lt and 
sandstone) was collected from the Ottley's Creek Valley. The 
worked organic m ateria ls were selected from locally available 
p lan ts  and  anim als which were likely to have been used by the 
preh istoric  occupants of G ram an (See Appendix G).
The experim ents were designed to keep m ajor variables, 
such as stone m ateria l, tool edge angles, and modes of use, as 
close as possible to’those likely to have been in  operation during the 
prehistoric  period. Such experim ental variables cannot be 
completely controlled to allow direct replication of prehistoric tool 
use. The w ear characteristics of the experim ental tools can only be 
regarded as a guide to the range of functions of the prehistoric 
im p lem en ts .
In  addition to the observation of experim ental w ear 
p a tte rn s , the  forms and d istribution p a tte rn s  of residues which 
adhered  to the  experim ental tools were also exam ined.
O ther aspects of the experim ental research  program  
included exam ination of the varying ra tes of fracture susceptibility 
of chalcedony and silcrete from Spring Creek and observations of 
varia tions in  frac tu re  form ation on unused and used im plem ents. 
In  addition analysis w as concentrated on transverse  snapping, 
and  in  particu la r, exam ination of ways of d istinguish ing  use and 
non-use re la ted  tran sv erse  snaps.
A lthough the experim ental program  provided some useful 
resu lts, fu rth er work beyond the  scope of th is study is required to 
clarify problem s such as the apparen t difference in frac tu re  ra te s  
betw een stone m ateria ls. Some of the results outlined below are
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therefore suggestions for further research rather than definitive 
answers.
One of the main features of this experimental research, 
restriction of experimental variables to those closely related to the 
ecological situation at Graman, has shown that the results of 
broad ranging studies of function, such as those of Kamminga 
(1978, 1982), whilst useful as bench marks, cannot be strictly 
applied to particular sites or regions unless local variations are 
taken into consideration (Keeley, 1974:330). For example, whilst 
Kamminga's (1982) experiments with silcrete and chalcedony tools 
are comparable to those conducted for this study, the use wear 
characteristics he recorded will be at variance to those recorded 
here even when the tasks performed were similar. The silcrete 
and chalcedony used during this study are likely to have different 
mechanical properties to that used by Kamminga because of wide 
geographic separation of the stone sources. A direct comparison of 
Kamminga's experimental use wear with that seen on the 
Graman stone artefacts could be misleading, and could result in 
inaccurate interpretations of function. Such problems may be 
further compounded if worked materials are not matched to the 
local situation.
Methods (Table 58)
Experiments totalled 129. Most of the experimental tools 
were used for plant processing as large numbers of the Graman 
stone artefacts appear to have been used in such activities. Other 
experimental implements were used in tool manufacturing, in 
butchering activities, and as spear barbs.
Most stone material used was silcrete, although other raw 
materials such as chalcedony, basalt and volcanic tuff were also 
used to a limited extent. The majority of tools used were 
unmodified flakes, however 60 backed blades, one elouera and 
three blade cores with burinate edges were also used. Four basalt 
and two sandstone slabs were used in the grinding experiments.
Most tools were used for scraping, cutting and slicing 
experiments, again reflecting the large number of artefacts which
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appear to have been used in these modes a t G ram an. Most 
experim ental tools were used on non-woody and woody p lants, bu t 
scraping and cutting  of anim al skin, m eat and bone were also 
included in  the  program . O ther experim ental use modes included 
graving, chopping, drilling, sawing and grinding as well as stone 
k n ap p in g .
The worked m ateria ls ranged from exam ples of p lan ts 
rep resen ted  in  excavated m ateria l from G ram an such as flax lily 
(.Dianella sp.) and cypress pine (Callitris sp.) to m ateria ls known 
to have been u tilised  by Aborigines on the north-w est slopes of 
N.S.W. such as grass tree  (Xanthorrhoea sp.) and spear wood 
(.Acacia doratoxylon ). D etails of each experim ental worked 
m ateria l a re  provided in  appendix G.
The characteristics recorded for each experim ent are 
identical to those used during the use w ear and residue analyses 
(see C hapters 3, pp.20-30 and 6, pp.97-101). Additional 
characteristics recorded during the experim ents were the  
duration  of tool use (except in spear throw ing and m anufacturing  
experim ents), the density  of worked m ateria ls (kg/m^), and the 
percentage of am orphous silica p resen t (in some cases the silica 
content of re la ted  species was used as a guide).
Most experim ental activities lasted  betw een five and th irty  
m inutes; some activities took up to an  hour. Short periods of use 
were selected to replicate the m ost likely in tervals betw een 
resharpen ing  events during  prehistoric use. H ayden (1979:131) 
reports th a t  stone tool use a t Papunya resulted  in retouching every 
six to seven m inutes w hen hardwood was being worked, and every 
25 to 30 m inu tes during  softwood working. P rehistoric retouching 
episodes m ay have varied  from th is range to some extent so a 
w ider range of tim e periods was used in  th is study. No edges were 
retouched during  the  experim ents. Experim ents were tim ed to 
m easure varia tion  in  fracture  ra te s  over differing periods of use, 
and to m easure  varia tion  in  fracture ra tes  betw een chalcedony and 
silcrete edges.
D ensities of worked tim bers provided in  the lite ra tu re  are 
for air-dried  wood. The green woods used in  the experim ents have
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higher densities than air-dried examples of the same species. 
However it is doubtful that air drying would result in the transfer 
of experimentally worked woods from one density range to 
another. Kamminga (pers. comm., 1989) has categorised density 
ranges for timber as follows:
low density - less than 500 kg/m^ 
medium density - 500 to 800 kg/m^ 
high density - above 800 kg/m^.
The density of a timber is a significant variable among 
those that contribute to use wear on tools used for working wood 
(Hayden and Kamminga, 1973:4-5). Kamminga (1977:207-8) found 
that use smoothing and striations occurred more often, and were 
more easily seen, on tools used to work low density timbers than 
was the case with high density wood.
Fullagar (1986:151) has demonstrated that amorphous 
silica in plants is an important variable in the development of use 
polish on stone tools used to work those plants, particularly where 
plants are green and the mode of use is scraping. The amorphous 
silica content of the particular wood samples used in this study 
was not measured, so the figures supplied by Fullagar (1986:313) 
are offered as a guide to the potential of each worked plant to 
contribute to polish development (see Appendix G).
Experimental results
Results of individual experiments are detailed in appendix 
H. General trends and certain features of the experimental 
program are discussed below. Experiments have been grouped 
together according to the type of material worked and mode of use. 
A description of residues and their distribution on experimental 
tools can be found in table 82.
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C utting  and slicing leaves (Table 59)
The m ajor use w ear to resu lt from cutting (across the 
grain) or slicing (along the grain) leaves was edge fracturing. It 
tended to consist of a few sm all fractures scattered  along edges 
(Plate 120). Only low percentages of the m ean edge length 
susta ined  fracturing. M ost fractures were of the snap and fea ther 
variety , a lthough some step fractures did occur. No artefacts 
susta ined  more th a n  ten  fractures, even after as m uch as 20 
m inutes of continuous use. No edge polish was seen, even on the 
chalcedony arte fac t (chalcedony susta ined  polish in  other 
experim ents). The w ear produced on these experim ental tools 
would probably not be recognised as such among the G ram an 
artefac ts unless use re la ted  residues were also present.
All experim ental tools re ta ined  residues on the ir surfaces 
a t the  conclusion of the experim ents. All tools had  p lan t tissue 
(cellulose and lignin) on and adjacent to the utilised edge, often 
sm eared in  the  direction of use motion. O ther residues found 
were p lan t fibres, starch  grains and resinous substances.
C utting  and slicing p lan t stem s (Table 60)
All tools used to cut or slice p lan t stem s susta ined  edge 
fracturing , the m ajority  had  more th an  ten  fractures per edge. 
F rac tu ring  occurred along more th an  one th ird  of the  leng th  of 
m ost edges , w ith  the average scar about one mm in width. Edges 
which susta ined  more th an  ten  fractures tended to have larger 
scars and a g rea te r percentage of th e ir edge leng th  fractured. 
O ther th an  frac tu re  num bers there  was generally little  varia tion  
betw een lightly or heavily fractured  edges. Most fractures were 
snaps or had fea ther term inations.
Tip tran sverse  snapping was also quite common among 
these tools. All transverse  snaps had in itia tions on the face of the 
edge.
P lan t tissue  and starch  grains were found on the working 
edges of all tools used w hilst p lan t fibre and resin  was found on 
60% of edges. The flax-like fibres of the  rice flower (Pimelea )
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were particu larly  noticeable and unique in the ir physical 
appearance am ong fibres produced during p lan t working (Plate 
121). Such fibres were not observed on any of the artefacts 
excavated from G ram an, nor have they been recorded among 
macroscopic p lan t rem ains recovered from the site. T hat o ther 
forms of fibrous p lan t m ateria l have survived on tools and in 
deposits a t G ram an, suggests th a t Pimelea sp. may not have been 
worked a t the sites.
Scraping p lan t stem s (Table 61)
Scraping woody p lan t stem s resulted  in  a different w ear 
p a tte rn  to th a t produced w hilst cutting the leaves and stem s of 
such p lan ts .
A lthough the m ain  form of w ear was edge fracturing, edge 
rounding was common, and the m ajor fracture type produced was 
of the step variety. Most of these fractures were around one mm 
in w idth and on m ost tools less th an  20% of the edge length was 
fractured. Only one edge had more th an  ten  fractures and 
generally  frac tu re  num bers were low. Despite sim ilar periods of 
use, edges used to scrape stem s susta ined  less edge fracturing  
th a n  those used for stem  cutting.
P lan t fibres survived on all of these tools, in contrast to the 
cu tting  im plem ents used on p lan t stems. P lan t tissue, starch  
grains and resinous m ateria l were also found on the  tool edges.
No starch  grains could be found on tools used to work rice flower 
(.Pimelea sp.) b u t they were common on tools used to work bu lru sh  
(Typha ) and grass tree (.Xanthorrhoea ).
Scraping bark  (Table 62)
S im ilar w ear features to those of the p lan t stem  scraping 
tools were found on those used for scraping bark, although bark  
scraping w ear appears to be som ewhat more pronounced.
Edge fracturing  occurred on every utilised tool. N early 50% 
of edges had ten  or more fractures. More th an  30% of tools
sustained edge rounding, although on half of these it was only 
slight.
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Artefacts with ten or more fractures per edge tended to have been 
utilised for a longer period than those with small numbers of fractures. 
These artefacts also had a higher percentage of their edge length fractured 
than artefacts with less than ten fractures per edge. Bending
fractures with feather terminations were dominant on most edges 
but large numbers of step terminated fractures were also present 
(Plate 122).
Only the chalcedony artefact sustained edge bevelling and 
striations during use (Plate 123). The chalcedony appeared to be 
softer than that used prehistorically at Graman and the edge 
became bevelled within a very short time. Longer utilisation, had 
it been possible, would probably have resulted in polish formation 
on the bevelled edge. No bevelling or polish was observed on any 
silcrete tools.
Plant fibres and/or tissue were found on all used edges 
(Plate 122). Starch grains and gum or resin were found on about 
half of the tool edges. Most of the resins or gums were red/brown 
in colour except for the orange resin of kurrajong (Brachychiton 
populneus ) bark. No starch grains were seen in residues on tool 
edges used to work blackwood (A. melanoxylon ), grey box (.E . 
mollucana ), apple box (E. bridgesiana ), or red gum (E. blakelyi ) 
barks.
Scraping medium density timber (Table 63)
Use wear from scraping medium density timber was more 
pronounced than that resulting from woody stem and bark 
scraping. Over half the edges sustained ten or more fractures, 
and half sustained edge rounding. Edge fractures were generally 
larger than those produced during stem and bark scraping and 
most edges had over 40% of their length fractured. Feather 
terminated fractures were dominant on most edges (Plate 125).
Edges with ten or more fractures tended to have been used 
for longer periods than those with less than ten fractures. This
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tendency was noted for most tool use operations, lending support to 
the suggestion that heavily fractured artefacts have been used for 
longer periods than lightly fractured examples.
One chalcedony tool showed edge bevelling, polish and 
striations, but no use fracturing (Plate 126). This bright Stage 3 
polish had a smooth 'fluid' appearance and was cut by occasional 
wide shallow striae at 40° to the edge. The tool was used to work 
rough-barked apple (.Angophora floribunda ) wood for five minutes 
whilst another chalcedony tool, used to work the slightly less dense 
wood of apple box (E. bridgesiana ) for ten minutes, sustained 
severe edge fracturing, but no polish or bevelling. It is not known 
why one tool should sustain polish and the other severe fracturing 
under similar circumstances, but it is possible that the silica 
content of A. floribunda is higher than that of E. bridgesiana.
Wood fibres were found on all scraping tools but very few 
starchy or resinous residues were observed (Plate 127). The wood 
fibres were often badly damaged and smeared in the direction of 
use motion as were fibres seen on a number of artefacts excavated 
from GB1 and GB4 (Chapter 6, p.100).
Scraping high density timber (Table 64)
Edges with ten or more fractures were more common 
among these tools than among any other group of scraping 
implements except those used to scrape the bark and wood of high 
density timbers during the same operation. The fractures on these 
edges were smaller than those on medium density wood scrapers 
and covered smaller percentages of the edge length than fractures 
on scraper edges used on medium density wood. The only other 
use wear on these tools was edge rounding which occurred on over 
half of the tools. Feather terminated fractures dominated most 
edges but step and snap fracturing occasionally occurred as a 
major wear feature (Plates 128 and 129). Following the trend seen 
during many tool use operations, most artefacts which sustained
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ten  or more fractures per edge had  been used for extensive periods 
or in  heavy duty tasks.
Wood fibres were p resen t on all used edges, and in  some 
cases were the only residue observed (Plate 128). S tarch  grains 
were seen on only one edge, used to scrape grey box (E . mollucana ) 
tim ber.
Scraping bark  and m edium  density tim ber (Table 68)
In these experim ents tools were used to scrape bark  from 
tim ber and scrape or smooth tim ber during  the same operation.
All tool edges were severely use worn w ith large feather 
te rm ina ted  fractures dom inating. Sixty-two per cent of the m ean 
edge leng th  susta ined  fracturing  during  use. A lthough m ost 
edges had  only sm all num bers of fractures (only one th ird  
susta ined  ten  or more fractures), these caused significant 
a ltera tion  of the edge because of th e ir large size.
B ark tissue and fibres were found on all tool edges (Plate 
130) b u t gum  and starch  grains were only found on one tool used to 
scrape the bark  and wood of an unidentified Acacia species.
Scraping bark  and high density tim ber (Table 69)
D uring these experim ents bark  and wood were worked 
during the  sam e operation. Eighty per cent of tool edges susta ined  
ten  or more fractures and 40% of the m ean edge leng th  was 
fractured. Large num bers of fractures were found on all edges 
except one which susta ined  only eight fractures. Snap and 
feather term inated  fracture  scars dom inated all edges bu t step 
fractures also occurred (Plate 129). Edge rounding occurred on 
60% of edges although only 20% of th is was m edium  to 
pronounced. W hilst fracturing  on these tools was sim ilar to th a t 
seen on tools used to work high density tim ber alone, i t  was 
som ew hat more severe. In m ost cases the  fracturing  was also 
more severe th an  th a t found on bark  and m edium  density  tim ber 
scraping tools.
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B ark and wood fibres and tissue (Plate 131) were found on 
each utilised edge, bu t sta rch  grains were only observed on one 
tool, used to work southern  blue gum (E. globulus ssp. costata ).
Saw ing p lan t stem s, bark  and m edium  density tim ber (Table 65)
All tools used in these operations sustained  ten  or more 
fractures despite the short duration of use. No doubt longer 
periods of use would resu lt in very severe edge damage. The only 
o ther operation to resu lt in  such dam age as a resu lt of short 
periods of use was saw ing bone. T hirty-eight per cent of the  m ean 
edge leng th  susta ined  edge fracturing, and m ost edges were 
dom inated by snap and feather te rm ina ted  fracture scars.
Edge rounding was found on approxim ately h a lf  the edges. 
The m ost pronounced edge rounding found on these tools occurred 
on an  im plem ent used to saw bu lrush  (Typha ) stems.
P lan t or wood tissue and fibres were found on all tool edges 
(P late 132) and starch  grains were also common. Resins (Plate 
133) were found on edges used to saw cypress (Callitris ) and 
kurrajong  (Brachychiton ). Gum was found on the tool used to 
work black w attle  (Acacia mearnsii ).
Sawing high density tim ber (Table 66)
All tools used in  these experim ents susta ined  ten  or more 
frac tu res per edge. The sm allest num ber of fractures on any edge 
was 21. Fifty-eight per cent of the m ean edge length  sustained  
frac tu ring  during  saw ing operations. Snap and feather 
term ina ted  fractures dom inated all edges (Plate 134 and 135). 
Sawing high density  tim ber resulted  in  some of the m ost severe 
dam age recorded am ong all tool use experim ents, only wood 
chopping operations caused more severe edge damage.
Wood fibre residues were observed on all edges (Plates 134 
and 135); s tarch  grains were only found on one tool used to saw 
river red  gum  (E . camaldulensis ) tim ber.
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Chopping medium to high density timber (Table 67)
Wood chopping resulted in the most severe edge fracturing of any 
experimental tool use operation. Such severe damage was not seen on any 
artefacts excavated from Graman. If such activities did take place at the 
sites prehistorically , it is unlikely that silcrete tools were often used for 
such tasks.
All tool edges sustained many more than ten fractures, the 
smallest number of fractures on any edge was 22. Most fractures 
were large with feather and snap terminated scars (Plate 136) 
dominating most edges (mean fracture width - 2.3 mm).
Fracturing often damaged the entire length of the utilised edge.
Edge fracturing was the only form of damage on chopping 
edges. No polish, rounding or striations were observed. It is 
expected tha t if features such as polish or rounding were to form 
on chopping edges, they would have been removed as the edge was 
destroyed by fracturing. The only residues' seen on chopping edges 
were sparsely scattered pieces of crushed or broken fibres and 
tissue (Plate 136). Starch grains were only found on one tool used 
to chop the v/ood of black wattle (A. mearnsii ).
Drilling high density timber (Appendix H)
Two drilling experiments were conducted, one with a 
continuous clockwise motion, the other with a bi-directional 
twisting motion.
Where a single direction motion was employed (experiment 
79) most fractures appeared on the trailing face of the edge that 
came into contact with the wood (Plate 137). These fractures 
extended from the tip for 13 mm along the margins but the 
resulting drill hole was only six mm deep after five minutes of 
continuous drilling. Most of the resultant fractures were of the 
snap and feather variety. The tip of the drill remained intact 
despite crushing wear. Both margins sustained medium edge 
rounding along areas adjacent to the tip.
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W hen the other drill was used in a bi-directional tw isting 
m otion (experim ent 80) both faces of both edges sustained  roughly 
equal num bers of fractures (Plate 138). F ractu ring  extended along 
the edges for up to 15 mm from the tip  although the hole which 
resu lted  a fte r five m inutes of drilling was only ten  mm deep.
O ther th an  fracturing  no damage occurred a t the tip or on the 
m argins adjacent to the tip.
At least one artefac t from G ram an susta ined  dam age 
sim ilar to th a t on the experim ental uni-directional drill. O ther 
G ram an artefacts have sim ilar w ear p a tte rn s  to the bi-directional 
drill tip  (see C hapter 4, p.51).
Residues on the unidirectional drill tended to adhere to the 
leading face of the edge as it  came in contact w ith undrilled  wood. 
These residues consisted m ainly of compacted wood fibres.
Sim ilar wood fibre residues were found on the bi-directional drill 
tip, bu t these occurred on both faces of both m argins and in 
fracture  scars a t the apex of the tip.
G raving m edium  density  tim ber (Appendix H)
A blade core w ith a dihedral burinate  edge was used to 
grave m edium  density tim ber (experim ent 13) and two other blade 
cores w ith bu rinate  edges were used in  a scraping mode 
(experim ents 55 and 59) to examine differences in  use w ear 
betw een two possible modes of use for burinate  edges. The m ost 
obvious difference betw een the  two modes of use was th a t  graving 
resu lted  in  frac tu ring  and rounding of the dihedral edge w hereas 
scraping use produced fracturing  on the edge of the 'spall' scar of 
the burinate  tool.
W ear on the  dihedral edge used for graving was restric ted  
to two feather term inated  fractures which in itia ted  a t the face 
which was applied to the worked m ateria l. The m argins of the 
frac tu res, susta ined  m edium  to pronounced rounding, indicating  
th a t  the  fractures m ust have occurred during early stages of the 
ten  m inute period of use. Most residues were concentrated a t the
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dihedral edge, consisting of a m ass of crushed white wood fibres 
and starch  grains (Plate 139).
The two scrapers, both used for 20 m inutes on high density  
tim ber, susta ined  step and feather term inated  fractures on both 
faces of the edge of the 'burin  spall' scar used in scraping activities 
(Plate 140).
Sim ilar w ear p a tte rn s  to those resu lting  from both forms of 
experim ental bu rinate  use were seen on artefacts recovered from 
the G ram an sites which have been classified as burinate  
im plem ents. Some of the excavated artefacts also appeared to 
have two forms of wear, th a t is, apparen t graving w ear a t the tip 
and scraping w ear on the edge (see C hapter 4, p.51).
Scraping Xanthorrhoea resin  block (Appendix H)
One silcrete flake was used to scrape a block of resin  
(experim ent 49) as a possible a lternative  to grinding resin  pieces 
during  the production of resin  powder for use in hafting.
A lthough the  tool was used for only two m inutes severe fracturing  
wear, consisting of step and feather term inated  scars, resu lted  
(P late 141). M edium  edge rounding also occurred. All fracturing  
was unifacial, occurring on the ven tra l face which was applied to 
the resin. Large am ounts of red/brown resin  were found 
adhering  to the edge of the artefact a t the conclusion of the 
experim ent (Plate 141). No other residues were detected.
It is unlikely th a t such a tool could be used for th is task  for 
any length  of tim e as severe fracturing  would quickly reduce the 
efficiency of the edge. I t is doubtful th a t  any flaked tools were used 
to produce resin  powder a t G ram an as the task  can be 
accom plished more easily by using grinding  im plem ents.
G rinding experim ents (Appendix H)
Four grinding experim ents resu lted  in  the  form ation of a 
range of grinding wear. A variety  of p lan t seeds and resins were 
ground for periods of 30 to 60 m inutes (Plate 142). All surfaces
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used for grinding  became smooth to some extent and th ree  
surfaces su sta ined  rounding of individual grains. The surface of 
one slab had  a slight polish which was only visible on the  more 
prom inent grains (Plate 143). As such the polish was difficult to 
characterise , however the grains appeared to have been 
appreciably rounded and polished to Stage 2 a t the ir apex. A 
second u tilised  slab had  more extensive polished areas, b u t these 
were still restric ted  to the tops of grains. This bright 'fluid' polish 
has developed to Stage 3 (Plate 144). G rains which had not been 
polished were often rounded, particu larly  those a t the m argins of 
the sm oothed grinding area. Both polished slabs were used for the 
sam e leng th  of tim e and on sim ilar m ateria ls (w ater bush  and 
kurrajong  seeds). However, the slab used to grind w ater bush 
(M yoporum  m ontanum  ) seeds was used in  conjunction w ith 
w ater w hereas the  kurrajong (Brachychiton populneus ) seeds 
were ground in a dry state. The addition of w ater m ay have 
contributed to the g rea ter level of polish development on the slab 
used to grind  M yoporum  m ontanum  seeds (see Fullagar, 1986, 
and C hap ter 3, p.27).
r '
The use w ear found on the experim ental grinding 
im plem ents is sim ilar to th a t seen on m any of the G ram an 
grinding slabs and  stones some of which appear to have been used 
for seed grinding.
As on several of the G ram an grinding im plem ents, large 
am ounts of starch  residues were found on the  three slabs used to 
grind seeds experim entally  (Plate 145). No starch  grains were 
seen on the slab used to grind resins b u t the slab was coated w ith a 
thick, ha rd  layer of resin  which m ade it  difficult to discern 
residues and use wear. It is likely th a t the resin layer protected 
the stone surface restric ting  the form ation of w ear features such 
as polish.
C utting wallaby skin (Table 70)
All b u t one of the tools used in these operations (Plate 146) 
were edge fractured , one also susta ined  a transverse  tip snap. 
Large num bers of edge fractures occurred on these im plem ents
154
(all sustained more than ten), with snap and feather terminated 
fractures occurring most often (Plate 147).
Fracturing occurred along 37% of the mean edge length, a 
similar amount to that which occurred during cutting of plant 
stems, wood and meat. However meat and plant cutting wear 
differed, as feather fractures alone dominated plant cutting edges. 
Wood cutting and sawing wear also differed due to the presence of 
edge rounding, which did not occur on any skin cutting tools.
Residues on skin cutting tools (Plate 148) included animal 
hair, skin, muscle tissue, blood, and on one tool, starch grains.
The starch grains adhered to guard hairs on the tool's edge and it 
is likely that they had become attached to the hairs as the animal 
moved through vegetation. It is possible that the presence of 
starch and animal residues on a tool edge does not always indicate 
that the tool has been used to work both animal and plant material.
Cutting and sawing wallabv bone (Table 71)
Bone sawing tasks resulted in severe fracturing damage to 
all tool edges, even though most were only used for a short period 
of time (Plate 149). Despite the severe damage sustained, both 
tools remained efficient for the entire tool use operation. One of 
the silcrete flakes cut through most of the thickness of a pelvis in 
five minutes. As the edge fractured it was constantly renewed as 
a jagged saw edge which appeared to enhance the efficiency of the 
tool. Most bone sawing wear consisted of snap fractures which 
damaged 52% of the mean edge length, similar amounts of edge 
fracturing occurred on edges used to saw high density timber. All 
edges sustained more than ten fractures, with a mean fracture 
number of 18.5. No other forms of wear were observed. Residues 
included bone and bone collagen, blood, muscle tissue and hair.
Cutting wallabv bone, meat and tendon (Appendix H)
During a short period of use this tool sustained 20 feather, 
snap and step fractures (feather fractures dominated) on both 
faces of the edge. These fractures were fairly small (one mm
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wide) in  comparison to those found on tools used in m ost of the 
experim ents and only resulted  in fractures on 36% of the m ean 
edge length. F ractu ring  was the only identifiable form of use 
wear. S im ilar w ear was recorded on the two utilised flakes from 
GB4 which had  blood residues on th e ir edges. Residues found on 
th is experim ental tool included ha ir, muscle tissue, skin collagen 
and blood.
Scraping w allabv skin (Appendix H)
One silcrete flake was used to scrape fat and proteinaceous 
m em brane from the inside surface of a fresh wallaby skin.
D uring ten  m inutes of use th is artefact sustained very little  edge 
dam age. Only seven per cent of the m ean edge length  was use 
scarred, m ostly w ith  fea ther fractures, although step and snap 
frac tu ring  also occurred. No other forms of use w ear were seen 
on th is tool. Residues on the tool edge were incorporated w ithin a 
th ick coating of fat, proteinaceous m em brane tissue, and  blood. 
Anim al ha irs  were found adhering  to th is residue coating.
Spear barb use: wallabv targe t (Table 57 and Appendix H)
Three spears barbed w ith silcrete backed blades were used 
to spear and stab  a 12 kg wallaby shot during regular culling by a 
grazier (Plate 150).
W hen the  spears were throw n a t the carcass a t ranges of 
th ree  to five m etres it became apparen t th a t e ither the spears were 
too light, or th a t the velocity achieved by hand throwing was 
insufficient, to cause penetration  of the skin. Both the m ass and 
velocity of a spear affect its penetra ting  capacity, and heavier 
spears will penetra te  fu rther th an  ligh ter spears, even if  the 
fighter spears have a h igher velocity (Cundy, 1980:38). Cundy 
(pers. comm., 1989) also notes th a t the  optim um  weight for a spear 
is about 300 gm, which is well above the  weight of the experim ental 
spears (80-112 gm).
Given the  penetration  failure of the throw n spears, they 
were subsequently  th ru s t into the targe t instead  (Plate 151). Even
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th is m ay not have provided the same velocity and im pact forces 
involved in  spear throwing. W hilst stabbing did resu lt in 
penetra tion  of skin and flesh and contact w ith bone, no dam age 
occurred to the barbs. Even though bones were occasionally 
broken during contact w ith the spear point the bone usually  moved 
aw ay from the pa th  of the spear as it penetrated  the surrounding 
muscle tissue often preventing contact w ith barbs. Even 
substan tia l m ovem ent of the  spear w ithin the carcass (to sim ulate 
m ovem ent of the anim al) failed to produce any damage to the 
barbs.
Although the num ber of barbs used in these experim ents 
was sm all (14), it  is possible th a t damage to spear barbs resu lting  
from penetra tion  of an  anim al ta rge t will be m inim al. However, 
as the  barbs on the  experim ental spears usually  glanced off the 
bone surfaces, i t  is possible th a t more direct contact w ith bone m ay 
resu lt in  severe dam age to spear barbs. The sm all num ber of edge 
dam aged and transverse ly  snapped (with chord or back in itiations) 
backed blades in  the G ram an sites may represen t barbs dam aged 
during  direct im pact w ith, or penetration  of, bone.
W ound ballistics experim ents conducted by the U.S. Army 
indicate th a t im pact w ith skin and muscle causes little  dam age to 
projectiles a t low and high velocities. However, resu lts of a t least 
one experim ent involving a m etal fragm ent fired a t low velocity 
indicate th a t  projectiles m ay be dam aged during contact w ith bone. 
The fragm ent broke into two pieces on im pact w ith a cat fem ur 
(Harvey et al., 1962:200). If it is possible for a m etal projectile to be 
broken in  th is m anner then  stone projectiles should also susta in  
such dam age when contact w ith bone is m ade a t speed. A stone 
arrow  head  found embedded in deer bone from a D anish 
m esolithic site has also been transversely  snapped on im pact w ith 
bone (Noe-Nygaard, 1974:224-5). Although the  arrow head en tered  
the bone point first, unlike a spear barb which would contact bone 
chord first, the  resu lt of the im pact on the arrow  head appears to 
be sim ilar to th a t observed on experim ental spear barbs.
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Spear barb use: gelatine and bone block target (Tables 57 and 72)
Additional experiments were conducted to examine the 
effects of high impact contact between spear barbs and animal 
bone, in more controlled circumstances than those which applied 
to the wallaby experiments. The target in this case was a gelatine 
block similar to that used by the U.S. Army, to replicate muscle 
tissue, during experiments on projectile penetration (Harvey et al., 
1962:225). The gel block used in the experiments was produced by 
interleaving cellophane sheets (to represent muscle fascia) 
between layers of gelatine solution (20% by weight, Harvey et al., 
1962:225). Fresh bone was placed in the central gelatine layers 
before it set (see Appendix H). The solidified gelatine, celophane 
and bone block was semi-translucent and was easily dissected to 
allow observation of the penetration path of the spears.
Two spears, each barbed with seven silcrete backed blades 
(Plate 152), were hand-thrown at the gelatine block from a distance 
of three metres. The spears weighted 304 and 374 grams each, 
within the range of ethnographic Central Australian spears 
(Cundy, 1980: Appendix B). The distance over which the spears 
were thrown was a compromise between the accuracy of an 
untrained spear thrower and the recorded distance range for 
Aboriginal spear throwing (four to nine metres at a stationary 
target - Cundy, 1980:117). Each spear was thrown twice and the 
target was hit on each occasion. At the first throw Spear 1 
penetrated only a few centimetres before the point struck bone.
The impact caused five barbs and the adhering haft resin to 
dislodge from the shaft. None of these barbs came into contact 
with the target. On the second throw the spear penetrated the 
gelatine block but only one barb made contact with bone, the other 
broke from the shaft at entry. The barb which contacted bone broke 
from the shaft inside the target and was found lodged against 
bone. Spear 2 also penetrated only a short distance before the tip 
contacted bone. On this occasion four barbs dislodged from the 
shaft and made no contact with the target. When the spear was 
thrown again the remaining three barbs entered the target. Two 
passed completely through the target and remained attached to the
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shaft, the th ird  broke from the shaft inside the block and was found 
lodged against bone.
Four of the barbs on Spear 1 were undam aged, including 
th a t which contacted bone, bu t th ree  susta ined  from one to four 
edge fractures as a resu lt of contact w ith the ground. Of the four 
barbs on Spear 2 which did not contact the target, one was 
undam aged and th ree  susta ined  from one to four edge fractures as 
a resu lt of contact w ith the  ground. All th ree  barbs which entered 
the ta rg e t susta ined  transverse  tip snapping as a resu lt of contact 
w ith bone. One was also edge fractured.
Two of the transverse  snaps in itia ted  a t one face of the 
artefac t b u t one in itia ted  a t the chord and term inated  a t the dorsal 
face. One th ird  of transversely  snapped barbs and one quarte r of 
barbs which contacted bone had  chord in itia ted  transverse  snaps, 
proportions which are very sim ilar to those seen am ongst backed 
blades excavated from the G ram an sites and other experim ental 
spear barbs (Table 57).
Backed blade production
The backed blades discussed in the following two sections 
include only those which were transverse ly  snapped during 
experim ental m anufacturing  and backing operations (Plates 153 
and 154). Those which did not su s ta in  such dam age were used in 
o ther experim ents such as spear barb penetration , cutting 
activities, and  wood scoring/graving, before edge dam age analysis 
was carried  out.
Backed blade production w ith stone ham m er and anvil (Tables 57 
and 73)
Edge fracturing  was observed on 80% of the transversely  
snapped backed blades. Most were sm all snap fractures less than  
one m m  wide. No edges susta ined  more th an  nine fractures and 
the la rg est num ber of fractures on any edge was six. Only 14% of 
the m ean edge leng th  was fractured and one th ird  of the 
im plem ents susta ined  unifacial edge fracturing .
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Tip transverse  snapping was the m ost common form of 
macroscopic dam age, although one th ird  were trunca ted  as a 
resu lt of transverse  snapping. One im plem ent sustained  both b u tt 
and tip  transverse  snaps. All bu t one of the transverse  snaps 
occurred across the artefacts from one face to the other (Plates 155 
and 156). One transverse  tip snap in itia ted  a t the tip  and 
term ina ted  a t the  chord.
The m ajority of backed blades recovered from the G ram an 
sites which susta ined  transverse  snapping have in itia tions a t 
e ither of the two faces and it is likely th a t m any of these sustained  
th is dam age during  the m anufacturing  process (see C hapter 3, 
P-21).
Backed blade production w ith stone ham m er and wood anvil 
(Tables 57 and 74)
Edge scarring dam age resu lting  from the use of a wooden 
anvil during  backing operations was also relatively  m oderate. 
However it  was more severe th an  w hen a stone anvil was used. 
Snap frac tu res were larger and more common on chords dam aged 
by th is  m ethod of backing, and a h igher percentage of the m ean 
edge leng th  susta ined  fracture dam age (15.8%). Backing w ith a 
wood anvil also resu lted  in  a h igher percentage of bifacial edge 
frac tu ring  th a n  was the case for stone anvil backing. The g rea te r 
severity of edge fracturing  during use of a wood anvil m ay be due to 
varia tion  in  techniques employed by different stone knappers or 
m ay be the resu lt of g rea ter contact betw een the chord and the 
wood anvil th an  occurs w ith a stone anvil (B. Cundy, pers. comm., 
1989).
Four of the  blades sustained  tip snapping during backing; 
one also susta ined  a transverse snap a t the bu tt. Two other blades 
susta ined  transverse  snap truncation  and one was transversely  
snapped across the bu tt. All bu t one of these transverse  snaps 
in itia ted  a t e ither face of the blade. The exception was one which 
in itia ted  a t the tip  and term inated  a t the ventral face of the edge.
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D ifferential w ear ra tes - chalcedony and silcrete
Some resu lts of the use w ear analysis indicate th a t 
chalcedony m ay be more susceptible to fracture th an  silcrete. A 
guide to the  varying ra tes of Tracturability ' of the two stone types 
m ay be achieved by an experim ental study which involves use of 
both stone types under sim ilar conditions.
Several experim ents were conducted to exam ine relative 
frac tu rab ility  of silcrete and chalcedony tools (Table 75). G enerally 
the resu lts  of these experim ents were inconclusive, as the  fracture  
dam age ra tes  of silcrete and chalcedony varied during different 
use situations. Slicing Dianella an dTypha leaves for ten  m inutes 
resu lted  in  sim ilar w ear p a tte rn s  for silcrete (experim ent 4) and 
chalcedony (experim ent 50). Both showed very little  edge 
fracturing . Scraping bark  of rough barked apple (.Angophora 
floribunda ) resu lted  in more severe edge fracture and edge 
rounding to the  chalcedony (experim ent 69) tool even though it  was 
used for eight m inutes compared to ten  m inutes of use for the 
silcrete tool (experim ent 67).
Scraping m edium  density tim ber for five m inutes resu lted  
in  g rea te r fracture  damage on the silcrete tools, but caused more 
pronounced edge rounding w ear on the chalcedony tool. Scraping 
the sam e tim ber for ten  m inutes resu lted  in  a g rea ter percentage 
of frac tu ring  on the silcrete tool edge although the chalcedony tool 
susta ined  a la rger num ber of fractures. Scraping high density  
tim ber for five and ten  m inutes resu lted  in  more severe fracture  
dam age to chalcedony on both occasions. However during  the ten  
m inute  experim ent the chalcedony tool susta ined  sm aller 
num bers of, bu t larger, fractures th an  the  silcrete tool. Backed 
blade m anufactu ring  experim ents resu lted  in  sim ilar am ounts of 
edge fracture w ear to both types of stone.
W hilst the resu lts of these experim ents m ust be trea ted  
w ith caution because of the small num ber of chalcedony tools 
involved, it  is possible th a t different ra tes  of fracturing of different 
stone types m ay be caused by factors o ther th an  the m echanical 
a ttrib u tes  of the stone. Such factors m ay include the mode of tool 
use and the  n a tu re  of the  worked m aterial.
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To increase the sam ple size involved experim ental results 
provided by Kam m inga (1982:116-17) were also exam ined (Table 
76). Fourteen  experim ents provided da ta  on silcrete and 
chalcedony tools used to work the sam e m aterials. All b u t one of 
the  chalcedony artefacts susta ined  more severe fracture damage 
th an  the equivalent silcrete tool. The exception occurred during 
experim ents 144 and 145 in which ne ither the silcrete nor 
chalcedony tool susta ined  fracturing. In addition the resu lts of all 
K am m inga’s experim ents involving silcrete and chalcedony 
indicate th a t chalcedony tends to susta in  g rea ter am ounts of 
fracture  dam age during use th an  silcrete. The m ean num ber of 
frac tu res on K am m inga's experim ental silcrete tools was seven 
w hereas chalcedony tools had  ten  fractures per edge on average 
(Table 76). K am m inga's resu lts show th a t the silcrete and 
chalcedony used in  experim ents susta ined  fractures a t different 
ra tes, and  th a t chalcedony was more susceptible to edge fracture 
during  use th an  silcrete. However K am m inga's experim ents 
were not conducted w ith stone from G ram an, and it is possible 
th a t the m ateria l he used has different m echanical a ttribu tes  to 
the stone used in  experim ents conducted during th is study.
Despite th is, i t  is likely th a t w ith an increased sam ple of 
chalcedony, the  experim ental resu lts obtained during th is study 
would m ore closely resem ble those obtained by Kam m inga. 
Therefore one m ight still be able to argue th a t the high num bers of 
chalcedony artefac ts w ith  significant edge fracture dam age among 
the G ram an  im plem ents is a resu lt of chalcedony’s g rea ter 
susceptibility to fracture th an  th a t of silcrete.
R ates of edge fracture  damage
The a rb itra ry  division of less th an  or g rea ter th a n  ten  
fractures per edge was used to differentiate those artefacts among 
the  G ram an m ateria l m ost likely to have been used from those less 
likely to have been used (see C hapter 3, pp.25-6). To exam ine the 
rea lity  of th is division the experim ental tools were divided into 
th ree  groups: those used edges w ith ten  or more fractures, those 
used edges w ith less th an  ten  fractures and unused edges, none of 
which have more th an  nine fractures.
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The resu lts shown in Table 77 indicate th a t those tools w ith 
ten  or more fractures were used for longer periods (11.1 m inutes 
m ean) th an  those w ith nine or less (7.6 m inutes m ean), and th a t 
unused  tools susta ined  lesser fracturing  th an  those tools which 
were used for a short tim e. These resu lts  suggest th a t artefacts 
w ith  ten  or more fractures are likely to have been more heavily 
utilised, and th a t a percentage of artefacts w ith less th an  ten  
fractures are also likely to have been used, bu t less intensively. 
These resu lts  suggest th a t the num ber of utilised stone artefacts 
from G ram an  has been slightly underestim ated .
F u rth e r exam ination of the rea lity  of the ten  fracture 
division was m ade using the experim ental results obtained by 
K am m inga (1982:104-5, 116-17) and the  ethnoarchaeological resu lts 
of H ayden (1979). Table 78 shows that, of the 348 tool use 
experim ents for which K am m inga has provided relevan t data , 
46.5% of the tools susta ined  ten  or more fractures per edge w ith  a 
m ean fracture num ber of 19.6 (1982:116-17). In contrast, only 8% 
of the 75 flakes subjected to tram pling  by Kam m inga susta ined  ten  
or more fractures. H ayden’s resu lts also follow th is trend , 46% of 
u tilised  edges susta ined  ten  or more fractures. The m ean frac tu re  
num ber for these edges is 30.3. H ayden's 'unused' sam ple was 
not large enough to provide m eaningful comparison. These 
resu lts show th a t a large percentage of u tilised tools susta ined  ten  
or more frac tu res per edge and a large num ber of unused  tools 
exhibited a low incidence of fracturing.
E xam ination  of the duration  of use of Kam m inga's 
experim ental tools indicates th a t  those artefacts which have 
susta ined  ten  or more fractures tend  to have been used for a longer 
period th a n  those w ith less th an  ten  fractures. Of the 200 
experim ental tools for which K am m inga reported duration  of use, 
106 w ith  more th an  ten  fractures were utilised for a m ean period of 
37 m inutes w hereas the  m ean use period of the 94 tools w ith less 
th an  ten  fractures is 31 m inutes.
The experim ental resu lts indicate th a t G ram an stone 
artefacts w ith more th an  ten  fractures per edge are likely to have 
been fractured  during use over a significant length  of time.
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W hilst some artefacts w ith less th an  ten  fractures are likely to 
have been used to some extent, m ost appear to have been fractured 
accidentally. However the a rb itra ry  division used in  th is study 
appears to have resu lted  in some underestim ation  of the num ber of 
p rehistoric  a rtefac ts which have susta ined  edge dam age during 
use .
Com parison of experim ental w ear p a tte rn s  w ith those of the 
Gram  an B1 and B4 artefacts (Tables 79 and 80)
p, 163 insert above 2nd. para.
This section describes results of experimental work which was 
designed to test interpretation of the functions of the most common flaked 
stone tool types atGraman (see Chapters four and six). Use wear appears 
to indicate that some artefact types, such as eloueras, amorphous flakes 
and scrapers, had a range of functions. Other morphological types such as 
geometric microliths and asymmetric points exhibited little internal 
functional variation. The experiment results provided some confirmation 
of these interpretations by showing great variation in the forms of use wear 
observed on experimental flake tool edges and little variation among 
experimental backed blades.
This section describes the types of wear that were common to both 
archaeological and experimental tools of the same morphological type. 
Although internal use wear variation has been noted for several 
experimental tool types the experiments did not produce enough data to 
allow a detailed examination of such variability among experimental tools. 
Internal variation in wear patterns resulting from different use of tools of 
the same type are discussed in the preceding sections (pp. 144-159). This 
discussion indicates that internal variability in wear patterns of a 
particular tool type is dependant upon the shape and nature of the utilised 
edge, the nature of the worked material, the presence or absence of a haft 
and the way in which the tool was used. When these and other tool use 
characteristics are examined it can be seen that each individual tool 
within a type will exhibit some variation from every other tool within that 
group. Such detailed analysis of data could not be conducted here because 
of the large number of artefacts examined. The following discussion of 
relationships between experimental and archaeological wear patterns is 
therefore couched in the broadest terms.
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G B l Scrapers
These artefacts have sim ilar use w ear to the adzes, and it is 
likely th a t m ost have been used to scrape m edium  density wood 
and bark . Scrapers share a num ber of w ear characteristics w ith 
experim ental tools used to scrape woody p lan t stem s, m edium  
density  wood and bark  such as sim ilar percentages of edges w ith 
ten  or more fractures, and edges w ith m edium  rounding. They 
also have sim ilar fracture  num bers, fracture  w idths and 
percentages of frac tu ring  of the m ean edge length.
GB1 Utilised flakes
U tilised flakes have varied use w ear p a tte rn s  indicating a 
range of tool use activities. Major w ear characteristics such as the 
percentages of frac tu ring  and edge rounding, to tal fracture w idths 
and m ean individual fracture w idths have sim ilarities to those of 
experim ental m edium  density wood and bark  scraping tools, lea f 
cu tting  tools and wood saws. Some wear on utilised flakes is also 
sim ilar to th a t on experim ental tools used for scraping high 
density wood, cu tting  skin and tendon, and sawing bone. I t is 
likely th a t m ost u tilised flakes a t GB1 were used to cut and scrape 
p lan t stem s and wood, b u t th a t some were also used to cut and 
scrape anim al skin  and bone.
U tilised flakes previously classified as burins have sim ilar 
w ear to a range of experim ental tools. I t is likely th a t these tools 
were predom inantly  used to work p lan t m aterial, b u t like other 
flakes could have been used in a wide range of tasks.
GB4 Eloueras
Use w ear observed on eloueras from GB4 is sim ilar to th a t 
on experim ental tools used to scrape wood and woody plants. 
Most w ear on eloueras is also found on experim ental tools used to 
work m edium  density  and high density  wood, suggesting th a t 
these tools were used on a range of tim bers. Unlike the GB1 
eloueras which appear to have been used predom inantly  on low to 
m edium  density woods, the eloueras from site GB4 have been
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utilised on a wider range of wood densities. I t is possible th a t 
there  is a slight varia tion  in function betw een eloueras from the 
two sites, and  th a t functional varia tion  occurs among eloueras 
from different regions (see C hapter 4, pp.35-6).
GB4 Adzes
GB4 adzes share  several use w ear characteristics w ith 
experim ental tools used for scraping bark  and m edium  to high 
density  wood such as sim ilar percentages of edges w ith ten  or 
more fractures, slight edge rounding, and use polish. They also 
have sim ilar to ta l fracture w idths, and percentages of edge 
fractures. The sim ilarity  of these characteristics suggests th a t the 
adzes were used to scrape, and perhaps adze, tim bers of varying 
densities.
GB4 Scrapers
The GB4 scrapers share use w ear characteristics w ith 
experim ental tools used to scrape bark  and m edium  density wood. 
They also have some sim ilarity  to o ther experim ental tools such as 
those used to scrape woody stem s and high density tim ber. I t is 
likely th a t m ost scrapers in  GB4 were used to work low to medium 
density  woods. However m any scrapers m ay have been used to 
work a wider range of p lan t m ateria ls.
GB4 U tilised flakes
Although m ost of the u tilised flakes have acute edges, 
suitable for transverse  cutting actions, the experim ental w ear 
which is m ost sim ilar to th a t  found on utilised flakes occurs on 
experim ental tools used to scrape bark  and m edium  density woods. 
W hilst some utilised flakes have undoubtedly been used for 
scraping tasks, it is unlikely th a t the m ajority, w ith acute 
unretouched cutting edges, have been used in  such a m anner. I t 
is possible th a t the shared  use w ear indicates th a t the 
experim ental and  excavated tools were used to work sim ilar 
m ateria ls bu t in  different modes of use. The GB4 utilised flakes
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have some of the wear forms observed on experimental tools used 
to cut and slice woody stems and to cut meat.
Despite some of the contrary experimental results it is 
likely that most of the GB4 utilised flakes were used to cut a variety 
of plant and animal materials although several appear to have 
been used to scrape low to medium density woods. It is also 
possible that some acutely angled edges were used for wood 
shaving at low angles (Hayden, 1979:91).
GB4 Awls
The only experimental tools with similar wear to the GB4 
awls were wood drills. The wear most closely resembling that on 
the GB4 awls was observed on the experimental drill used in a uni­
directional manner. Heavy fracturing on the trailing edge of each 
margin of the experimental drill tip was similar to that seen on 
prehistoric awls with tip fracturing (see Appendix H and Chapter 
4, p.50). It appears that at least some of the implements classified 
'  as awls from GB4 were used as drills, probably on wood, or on bone 
or shell.
GB4 Points
Although the points have morphological similarity to the awls, 
they share many use wear characteristics with experimental tools 
used to scrape and cut soft plant parts such as leaves and stems. 
The points have similar percentages of edges with ten or more 
fractures, edges with slight rounding, and fracturing of the mean 
edge length to tools used in leaf and stem cutting activities. They 
also have use fractures which are similar in number and size to 
those found on experimental plant stem scrapers. Points, often 
with edges that are both retouched and unretouched appear to 
have been used to work soft plant parts in both scraping and 
cutting modes.
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Backed blades (Tables 81 and 82)
The resu lts  of a num ber of experim ents conducted both by 
McBryde (1984,1986) and Boot (1986, 1987) have been used to 
exam ine w ear on backed blades which m ay be the  resu lt of spear 
barb  use. Several of these experim ents have been questioned on 
the grounds th a t they do not directly replicate backed blade 
functions (K. A kerm an and D. W itter, pers. comm., 1988).
However direct replication was not the in tended purpose of the 
backed blade experim ents, in stead  they were designed to exam ine 
w ear features created when backed blades were subjected to high 
velocity im pact. The experim ents which have now been completed 
provide evidence of a range of high and low im pact damage 
creation processes which m ay have contributed to w ear on backed 
blades.
GB1 Geom etric m icroliths
All b u t one of the use w ear characteristics of the GB1 
geom etries were shared  w ith those found on experim ental spear 
barbs. The only a ttribu te  th a t the GB1 geom etries did not share 
w ith the  experim ental barbs was the frequency of different fracture 
types, which more closely resem bled th a t resu lting  from 
experim ental production damage. In  general it  appears th a t  m ost 
of the  GB1 utilised geometric m icroliths were spear barbs.
GB1 Asym m etric points
These artefacts also share m any use w ear a ttrib u tes  w ith 
experim ental spear barbs, bu t less so th an  the  geometric 
m icroliths. They also have w ear sim ilar to th a t  on experim ental 
backed blades dam aged during backing, and others exhibit use 
w ear sim ilar to th a t  on experim ental p lan t cu tting  and scraping 
tools.
It is likely th a t th is range of w ear indicates a variety  of 
functions for the GB1 asym m etric points. Some appear to have 
been frac tu red  and transversely  snapped during  spear barb  use
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w hereas others m ay have been fractured during cutting  or 
scraping activities. Significant num bers of points were probably 
dam aged during  m anufactu ring  or through accident.
GB4 G eom etric m icroliths
The GB4 geometries share a large num ber of w ear features 
w ith the  experim ental spear barbs. However some characteristics 
of experim ental production damage and p lan t working w ear are 
also p resen t on these artefacts. This p a tte rn  again indicates th a t 
backed blades su sta in  dam age as a resu lt of several different 
processes, b u t th a t use as spear barbs is likely to have been the 
m ajor cause of w ear on the heavily fractured  geometric m icroliths.
GB4 Asym m etric points
W ear features found on experim ental backed blades 
dam aged during  production or spear barb  use are found on m any 
of the  GB4 asym m etric points. I t  m ay be a reflection of variation 
in site function th a t  production dam age figures more prom inently 
on the  GB4 backed blades th an  on those from GB1.
GB4 Broken backed blades
Such varia tion  in  site function m ay also be seen among 
broken backed blades from GB4 (which cannot be identified either 
as geom etries or points). The w ear on these artefacts is more 
rem iniscent of th a t caused during tool production th an  th a t 
resu lting  from any form of use. I t is likely th a t m ost of these 
artefac ts were production failures, however some forms of spear 
barb  and p lan t cu tting  use w ear were present.
T ransverse snapping of backed blades (Table 57)
It has been argued th a t some transversely  snapped backed 
blades should have in itiations a t the chord or back as a resu lt of 
use and  th a t m any unused snapped backed blades should have
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transverse  snaps which in itia te  a t e ither face of the artefact (see 
C hapter 3, p.21).
The only experim ental blades which have sustained  
sim ilar am ounts of chord or back in itia ted  transverse  snaps to 
those found on the  G ram an backed blades are experim ental spear 
barbs (see Table 57). T ransverse snaps sustained  by backed blades 
during  o ther modes of use and during non-use situations have 
very low percentages of chord or back in itiations. Therefore it 
appears likely th a t  backed blades from GB1 and GB4 which have 
chord or back in itia ted  transverse  snaps have susta ined  th is 
dam age during spear barb use. About 21 to 26% of all backed 
blades exam ined have th is form of damage, indicating th a t only 
sm all num bers of backed blades discarded a t the sites were 
probably used as spear barbs.
Analysis of residues resu lting  from experim ental u tilisa tion
The n a tu re  of the residues found on the surfaces of 
experim ental tools is described in detail in  table 83. Generally the 
residues take th ree  basic forms - p lan t residues resu lting  from 
cu tting  or scraping actions which are predom inantly  torn  and 
sm eared fibres and tissue; p lan t residues resu lting  from grinding 
actions which are usually  crushed and sm eared fibres, tissue and 
starch; and  anim al residues such as blood and tissue sm ears, and  
whole or broken hairs.
All th ree  residue forms have been found on the  surfaces of 
G ram an stone artefacts. Although it is not easy to directly identify 
residues on prehistoric artefacts by comparison w ith those found 
on experim ental tools, i t  m ay be done in some circum stances, 
particu larly  if  specialist knowledge is available. A lthough detailed 
physical comparison has not been a ttem pted  in  th is study, it  has 
been successfully carried  out by several residue analysts (Briuer, 
1976; Shafer and Holloway, 1979; Hill and Evans, 1987). In th is 
project identification of the species of origin of residues has been 
m ainly confined to chemical m ethods such as chrom atography 
(see C hapter 6, pp.96,98-99) as very little  of the surviving residue 
m ateria l on the G ram an artefacts can be easily identified by
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physical com parison w ith reference m ateria l. Very few residues 
in the form of in tac t fibres or tissue were found on the tool surfaces 
exam ined, and only two fibres could be positively identified as 
hardwood, from the p a tte rn  of pits in  the fibre (see C hapter 6,
p.100).
N evertheless resin  colours and inclusions in the  resins, 
such as starch  grains, m ay be compared w ith sim ilar features of 
resins observed on experim ental tools to provide a  guide to the 
range of resin  or gum  producing p lan ts which could have been 
worked w ith the G ram an stone tools.
R esins
Resins produced by grass tree  (.Xanthorrhoea ), kurrajaong 
(Brachychiton ), cypress pine (Callitris ) and rough barked apple 
(Angophora ) all resem bled red/brown or yellow/brown resinous 
m ateria l seen on the G ram an artefacts. However gum s from 
Acacia mearnsii and an  unidentified  species also resem bled 
red/brow n prehistoric resins, indicating th a t some resinous 
residues m ay actually  be gums. F u rth e r testing  of the solubility of 
resinous residues in  w ater will be required to resolve th is problem 
(see C hapter 6, p.98).
S tarch  g rains contained w ithin resinous residues found on 
experim ental tools were generally  m uch larger th an  those found 
on the G ram an artefacts. W hether th is size difference is a 
function of the d isparity  in  the ages of the residues, or is an 
indication th a t the experim entally worked p lan ts are different to 
those worked a t G ram an is not known. However one resin  form 
found on experim ental tools closely resem bled the yellow/brown 
resins found on G ram an artefacts, both in  colour and the size of 
sta rch  grains. Yellow/brown resin  produced during  scraping and 
cutting  of Xanthorrhoea australis flower spikes contains starch  
grains of 0.8-0.4 pm diam eter. Yellow/brown resin  found on 
artefacts recovered from both sites also contained starch  grains of 
sim ilar size (see Tables 55 and 83). I t  is possible th a t 
yellow/brown resin  found on the G ram an artefact surfaces, like 
some red/brown exam ples, is derived from Xanthorrhoea .
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S tarch  grains
Large num bers of starch  grains were observed on two 
grindstones from GB4 (132 and 2404). These grains, 1.6 - 3.2 Jim in 
d iam eter, were m uch sm aller th an  those produced during  
experim ental grinding ofThemeda seeds (9.5 - 10.4 pm) and 
Brachychiton seeds (4.0 - 12.0 pm) and it is unlikely th a t e ither of 
these p lan ts ' seeds were ground w ith the GB4 im plem ents. It is 
possible th a t  the  GB4 grindstones were used to grind Myoporum 
montanum  seeds which contain fairly  sm all starch  grains (2.0 - 
6.0 pm), particu larly  as rem ains of these seeds were also found in 
the  GB4 deposits (see C hapter 2, p .l l) .  It is also likely th a t other 
seeds no t worked during the experim ents were p repared  with 
grindstones a t G ram an. A lthough m ost of the starch  grains found 
on the experim ental tools appear not to have derived from sim ilar 
species to those found on the G ram an grindstones, they did occur 
in  sim ilar quan tities. Large num bers of starch  grains became 
adhered  to the surface of experim ental grindstones, particu larly  in 
p its and  fissures in  ground surfaces. A sim ilar p a tte rn  was 
found on the G ram an grindstones which often supported starch  
grains in  irregu larities of the ir surfaces. I t is expected th a t  starch  
grains have survived on these artefacts, where other p lan t 
m ateria l has not, because of the ir sheltered position on the  tool 
surface. It is likely th a t these grindstones, and perhaps others 
w ith  lesser am ounts of starch  on th e ir surfaces, were used to 
grind  seeds.
D istribution of residues on tool surfaces (Table 83)
M ost p lan t residues were d istribu ted  along the whole 
leng th  of both faces of experim ental scraping and cutting tool 
edges. In  m ost cases th is d istribution  was continuous along the 
edge b u t in  others, particu larly  those used to work dry fibrous 
p lan ts or wood, the residues were scattered  in  isolated patches 
along the  edge.
U sually residues were found on the apex of the tool edge 
and often extended back from the edge for several m illim etres. 
However on tools used to work E. blakelyi wood and E.
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camaldulensis and E. mollucana bark, residues did not adhere to 
the apex of the edge, but were found at 0.5 to 3 mm behind the edge. 
Generally plant residues were restricted to the immediate vicinity 
of the working edge although residues resulting from the working 
ofAcacia and some other timbers extended well back from the 
edge, up to 46 mm in the case of A. mearnsii . Bark working often 
also resulted in wide distribution of residues over the tool surface 
behind the edge.
Animal residues were also usually restricted to the 
immediate vicinity of the working edge, with the exception of blood 
residues found on meat cutting implements which extended up to 
30 mm from the margin of the used edge.
In general, residues found on the Graman artefacts were 
also closely associated with the working edge, seldom occurring 
more than a few millimetres back from the edge. The few 
exceptions to this pattern were blood residues found on a scraper 
from GB1 (2149) which, although concentrated on the edge, also 
extended well away from the edge on the dorsal face; blood 
residues found on a utilised core from GB4 (1622) which were not 
associated with the utilised edge; and an asymmetric point from 
GB4 (67 l(e)II.3 no number) which had large numbers of starch 
grains all over the surface of the artefact.
Although it appears that residues found in direct 
association with a utilised edge are likely to be derived from 
material upon which the edge was utilised, this may not always be 
the case. Some edges may have residues which are the result of 
utilisation of a different edge or, in the case of hafting resin, which 
are not the result of tool edge utilisation at all.
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C onclusions
The resu lts of the experim ental program  provide both 
support and new insights to in te rp reta tions made for the functions 
of several groups of G ram an artefacts, particu larly  for tools used 
in  p lan t working. The experim ental resu lts indicate th a t flakes, 
bu rinate  im plem ents, points, awls and backed blades were used to 
work p lan ts a t both sites. The experim ental results also indicate 
th a t  im plem ents such as utilised flakes and backed blades were 
also used during  hun ting  and p reparation  of anim al food. Backed 
blades appear to have had  a wide range of functions, including 
p lan t and  anim al working as well as barb ing  functions, although 
it appears th a t m ost backed blades used as spear barbs were 
discarded away from the site. Large num bers of backed blades 
discarded a t the  sites were e ither not used a t all or were dam aged 
th rough  processes o ther th an  use.
The experim ental program , and those of o ther researchers, 
also indicates th a t  chalcedony artefacts are more susceptible to 
frac tu ring  th a n  silcrete artefacts during  use and non-use 
processes, and  th a t chalcedony artefacts are more likely to become 
use polished th an  silcrete tools, particu larly  during use on plants.
The resu lts of the experim ents also indicate th a t artefacts 
which have susta ined  ten  or more fractures per edge are more 
likely to have been dam aged during use th an  those w ith less th an  
ten  frac tu res per edge. These resu lts indicate th a t the division of 
artefacts according to the num ber of edge fractures can be a useful 
m ethod of calculating the utilised portion of an  assem blage, 
although it  appears th a t th is procedure will resu lt in some 
underestim ation  of the num ber of heavily utilised artefacts in  an  
assem blage.
The experim ental work has supported the resu lts of the use 
w ear and residue analyses. Both point to a significant am ount of 
p lan t and  wood working activity a t G ram an, and a lower level of 
an im al processing activities th an  is indicated by the faunal 
rem ains found a t the two sites. I t  is likely th a t p lan t working 
activity  included a significant am ount of organic im plem ent 
production (e.g. wooden tools and weapons) as well as the
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processing of p lan t foods. It is also likely th a t anim al hun ting  and 
bu tchering  activities which required use of backed blades as spear 
barbs and flakes as m eat cutting tools often occurred away from 
the site, and th a t m ost tools w ith anim al residues would be located 
away from the rocksheiter sites.
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Chapter Eight
TEMPORAL CHANGE IN STONE TOOL AND SITE FUNCTION
AT GRAMAN
This chapter interprets and reviews the evidence for 
changing stone tool and site function at GB1 and GB4 during seven 
millennia of occupation in the Ottley's Creek Valley. The evidence 
is derived from a wide range of sources including historical 
documents, excavation reports, botanical, palynological, chemical, 
and microscopic studies and experimental procedures.
Individually those sources provide only limited evidence of the 
changing patterns of site use at Graman. However, when all the 
evidence is brought together, a more complete understanding of 
the changing occupation of the Graman sites can be gained. Use 
wear and residue analyses alone cannot provide a complete 
answer to questions of site function, they must be incorporated 
within broader studies of prehistoric sites.
At least one of the rocksheiter sites located along the 
sandstone cliffs bordering Ottley's Creek was occupied from about 
9,000 years ago (GA2 - McBryde, 1984:233). Site GB1 may have 
been first occupied within 1200 years of this date, and was in use as 
a living site by at least 5500 years ago . At this time small groups 
of people appear to have been using the site as a base camp. Most 
tool use and discard activities were carried out in the rear areas of 
the shelter where much of the cultural material in this level was 
excavated (see Table 29). There appear to have been no discrete 
activity areas within the site at this time.
Although the occupants of the site were making stone 
artefacts during the early phases of occupation, the rate of use and 
discard was low. In Level II, at the rear of the shelter, an area 
which represents the focus of early low intensity occupation, only 
two heavily utilised artefacts (a backed blade and a flake) occurred. 
The heavily use scarred and polished flake (GB.1.65 l(b)II 195), has 
been used to cut resinous, siliceous plants. Three other tools used 
during this period, an asymmetric point (GB.1.65 l(b)II 187) and
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two scrapers (GB.1.66 2(b)II 1803, 1902), also have residues on their 
edges indicative of plant working.
The only stone types used to produce flaked tools during 
this initial occupation period were silcrete and chalcedony. Over 
60% of the stone artefacts were made from silcrete (Table 87). One 
of the major incentives for the initial settlement of the valley may 
have been the discovery of the silcrete and chalcedony quarry at 
Spring Creek. The close proximity of shelter, food resources, 
water and stone for flaking appear to be major influences on the 
earliest occupants of the sites.
By about 4600 BP the level of occupation at GB1 appears to 
have increased. Either more people were using the site, or the site 
was occupied for longer periods, than had been the case initially. 
Most activity at the site was still focused on areas at the rear of the 
shelter, where hearths, food refuse and stone artefacts were 
concentrated (McBryde, 1974:322). The number of stone tools 
made, used and discarded at the site at this time was substantially 
greater than that of the earliest occupation period but still 
remained low in comparison to that of later periods. Backed 
blades were the predominant tool type produced and used but other 
artefacts such as burinates, utilised flakes and scrapers were also 
manufactured and utilised at the site. However only unretouched 
flakes and backed blades appear to have been heavily utilised.
Many of the artefacts appear to have been used to work 
plant materials. One lightly fractured geometric microlith with 
plant fibres on the chord appears to have been used to cut plants. 
Another backed blade (with 49 edge fractures) also appears to have 
had a plant cutting function. Other than one flake with 34 edge 
fractures, no other artefacts used in this period have retained 
plant residues. However several tools have hafting resin on 
various surfaces, indicating that stone tool hafting was an 
established practice at Graman by 4600 BP. The hafted tools 
include two backed blades, a retouched scraper, and a utilised 
flake. Both red/brown and yellow/brown resins were in use, an 
indication that a variety of plant species may have provided resin. 
As well as plant residues, blood was found on one artefact, a flake
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core. This is probably the oldest surviving blood residue from 
Graman.
Silcrete and chalcedony were still the main stone raw 
materials used at this time, although the proportion of silcrete had 
decreased by about one third (Table 87). Other types of stone such 
as chert, jasper and quartz comprised less than 20% of artefacts, 
indicating that the Spring Creek quarry was still the major source 
of flaked stone within the Graman area at 4600 BP.
The number of stone artefacts in Level I at the rear of the 
shelter indicates that a small peak in stone tool production and use 
had occurred by 4600 BP. At this time stone tools were used to 
work plants, both in hafted and unhafted modes. Most of these 
tools were predominantly the result of blade technology although 
flake tools were also being produced.
Within 600 to 700 years of the initial peak in stone tool 
production at GB1 substantial changes in the location of activity 
areas occurred at both sites. At GB4 occupation of the site began at 
about 3800 BP, and at GB1 the focus of stone tool production and 
use activities had shifted to the outer areas of the site by 3900 BP.
At GB1 the shift in manufacture and use zones was 
accompanied by a decline in the level of such activities. The 
percentage of utilised tools was half that of the earlier occupation 
period and the number of tools produced also declined. In 
contrast, the level of stone tool production and use at GB4 reached 
its peak shortly after initial occupation of the site. The occupants 
of the southern end of the Ottley's Creek Valley may have shifted 
their main base from GB1 to GB4 at this time. It is possible that 
this shift occurred because of an increased population in the 
valley, or because an increase in the number of visits to the valley 
created a need for more base camps.
During this period most tool manufacture, use and discard 
at GB1 appears to have occurred in areas adjacent to the shelter 
entrance, either just inside or just outside the overhang. Again 
population pressure may have required use of more extensive 
areas of the site than earlier. Even so, activity levels appear to
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have been low, very few flaked stone artefacts were produced, used 
or discarded a t the site during th is period. The p a tte rn  of stone 
tool use also appears to have begun to change as grinding 
im plem ents first m ake an appearance, in areas outside the 
shelter. The appearance of grinding technology m ay indicate 
changes in  resource gathering  strategies or th a t the site was being 
occupied a t a different tim e of year. Geometric m icroliths and 
u tilised flakes were the only heavily utilised flaked stone tools 
p resen t in  th is level of the site although asym m etric points and 
scrapers were also found. Again p lan t working appears to have 
been a m ajor stone tool use activity. The only residues found on 
flaked stone tools from th is period were from p lan t m aterial. Two 
scrapers both w ith p lan t resin  on working edges were found in 
Level II spit 2.
The only o ther tools w ith residues on th e ir surfaces were 
two grinding slabs w ith  traces of pigm ent on the ir ground 
surfaces. A nother grinding im plem ent had  a smoothed narrow  
groove on its surface, indicating  use in sharpen ing  im plem ents. 
Use of grinding im plem ents in  the production of a range of 
m aterials appears to have been established by about 3900 BP at 
GB1, although there  is no direct evidence of seed grinding a t th a t 
tim e.
Unlike GB1, the in itial occupation of GB4 is characterised 
by a rapid  growth in  the level of site usage from about 3800 BP. 
Very few artefacts were produced, used, or discarded in  the lower 
levels of the site, b u t w ithin a few hundred years large num bers of 
tools were being m ade and discarded a t the site. In fact more 
artefacts were produced a t th a t tim e th an  during any la te r  period, 
despite the m aintenance of high levels of artefact production and 
use until about 2000 BP.
In fu rther contrast to the situation a t GB1, the  m ain focus 
of stone tool m anufacture, use and discard activity was well 
separated  from other activity areas w ithin the  site. D uring most 
occupation periods GB4 was characterised by the presence of stone 
tool m anufacturing  and use in areas adjacent to the shelter 
overhang.
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During the earliest period of occupation, represented by 
Level III of McBryde's (1974:375) excavation, only eight per cent of 
flake tools discarded at GB4 had been heavily utilised, the majority 
of which were backed blades. Other artefacts produced at this 
time, but which display little evidence of use include scrapers, 
flakes and backed blades. Other than the backed blades and 
utilised flakes the only other tools which provided definite evidence 
of use were several grinding implements.
Most of the flaked stone artefacts made at this time were 
silcrete and chalcedony. Other stone materials such as chert and 
siltstone were also used, but only in small quantities (Table 87).
This pattern of stone use is similar to that which occurred at GB1 
during the small peak in tool manufacturing at about 4600 BP.
Residues indicate that grinding implements were being 
used to work plants and red pigment at the site by about 3800 BP. 
The pigment may indicate that some of the paintings at GB4 date to 
about 3800 BP. Only one grinding implement appears to have been 
used to grind hatchet edges.
Six flaked tools from Level III have also retained residues 
on their surfaces. Only one of these, a utilised flake, appears to 
have been used for a substantial length of time. The other residue 
bearing tools have all sustained less than ten fractures during use. 
All of these tools have been used to scrape or cut resinous plants. 
The residue evidence indicates that similar activities were taking 
place in both sites at this time, grinding of pigments and plant 
material, plant cutting and scraping, resin production, and 
hafting of stone to wooden handles or shafts prior to use.
Although a significant number of backed blades, were 
discarded at the site at this time, none have retained use related 
residues. It is difficult to determine the function of these artefacts 
during the early occupation of GB4 from use wear evidence alone. 
However, it is likely that at least some backed blades discarded at 
the site were used as spear barbs, whereas most other spear barbs 
were probably discarded away from the site. Several backed blades 
from Level III have back or chord initiated transverse snaps, 
possibly as a result of spear barb use. Macropod remains were
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recovered from lower levels of the site, anim als probably hun ted  
w ith the aid of barbed spears (McBryde, 1984:245).
The low ra te  of site use in the  earliest period of occupation 
a t GB4 changed dram atically  w ithin a short period of possibly less 
th an  one hundred years (Level II spit 3 - 3820± 110 BP Gak 1631, 
McBryde, 1974:376). Stone tool production was a t its highest level 
a t th is tim e, although only 13% of artefacts produced were heavily 
utilised a t  the site. Most stone tools appear to have been m ade in 
areas outside the  shelter overhang, w ith  sheltered areas used as 
cooking and  sleeping areas.
Silcrete and chalcedony rem ained the m ost commonly used 
stone in  tool production a t the site (Table 87). A wide range of tool 
forms were m ade in  a reas outside the shelter overhang including 
eloueras, backed blades, scrapers, flakes, edge-ground hatchets, 
grinding im plem ents, awls, flaked adzes and points. This range 
of im plem ent forms rep resen ts an increase in formal varia tion  
over th a t  of earlier periods in both sites. However large num bers of 
these artefacts were probably not used or were only used for short 
periods of time.
The only artefacts which have definite indications of heavy 
use during  th is  period are backed blades, eloueras, scrapers, 
flakes and  grinding im plem ents. Of these, th ree  backed blades 
have re ta ined  residues on their surfaces. Two of these, a 
geometric m icrolith and an asym m etric point have been used to 
cut p lan t m ateria l, the th ird , a geometric, has traces of hafting  
resin  on its  retouched back. This artefac t has been transversely  
snapped a t the tip, probably during use. O ther hafted tools include 
a retouched scraper used to scrape wood and an edge ground 
h a tc h e t . All other flaked stone tools w ith residues were used to 
work p lan ts, and  in one case, hardwood. One of these tools, a 
scraper w ith  red/brown resin  on its edge is also brightly  polished to 
Stage 3, indicating use on highly siliceous plants. Two 
grindstones were used to work p lan t m ateria l, resin  and pigm ent.
The residue evidence indicates th a t stone artefacts 
perform ed a wide range of tasks a t th is time. Stone was used to 
work p lan ts  and  wood, resin, starch  and pigm ent. H afted and
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unhaffced tools were used and all stages of ha lted  tool production 
were carried out at, or near, the site including collection of resin  
bearing  p lan ts, grinding of resin, stone knapping, cu tting  and 
scraping of wood shafts and handles, and the  ha lting  process. 
Three different forms of resin  were used for halting , all possibly 
from different p lan t species.
Large num bers of anim als were being brought back to the 
site a t th is tim e, including kangaroos and wallabies, possums, 
bandicoots, ra ts  and  lizards (McBryde, 1976:57; H orton n.d:2). It 
is likely th a t backed blades, edge-ground hatchets and stone flakes 
were used in  the capture and p reparation  of m uch of th is m eat 
food, although there  are no surviving residues from th is level to 
confirm  this.
G enerally all indicators of site occupation increase 
dram atically  a t th is  tim e in GB4, in con trast to ,a  corresponding 
decrease a t GB1. I t is suggested th a t by about 3800 BP the focus of 
subsistence activities in  the southern  end of the  O ttley's Creek 
Valley had  moved from GB1, which had  been the m ajor cam psite 
in  the area  for up to 4000 years, to GB4 which rem ained the largest 
occupation site un til a t least 2500 BP and possibly later.
The peak occupation level in  GB4 was m ain tained  from 
about 3200 to 2500 BP, w ith concentration on stone tool 
m anufacturing  and use activities continuing in  areas outside the 
shelter overhang. Artefacts made a t the site during th is period of 
in tense occupation include backed blades, retouched scrapers, 
unretouched flakes, eloueras, bipolar artefacts, bu rinates, edge- 
ground im plem ents, adzes, and grinding im plem ents. The range 
of artefacts indicates an  ever increasing diversity  among tool 
forms as occupation continued a t the  site.
Activities a t the site were sim ilar to those which had been 
occurring since 3800 BP, and were concentrated on the  processing 
of organic tool resources such as tim ber and resin , and p lan t foods 
such as seeds and tubers. Residues on artefac ts from th is period 
reveal th a t stone tools were being used for a wide range of tasks. 
Four eloueras, one of which was hafted w ith resin, have been used
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to scrape bark  and tim ber of several tree species which have 
produced various resins. A geometric m icrolith, used a t or n ear 
the site, has also been hafted with red resin. The residues also 
indicate th a t  some tools m ay have had several uses. One 
asym m etric point was used to scrape p lan ts w ith the retouched 
back operating as the scraping edge. Although some geometric 
m icroliths from other occupation periods appear to have been used 
to work p lan ts, th is was the only backed blade to be used in th is 
fashion in  the site. One of the two scrapers which reta ined  
residues from use during th is period also showed signs of m ultiple 
functions. Retouched and unretouched edges on th is im plem ent 
display evidence of p lan t scraping and cutting  use. U tilised flakes 
have also been used to cut and scrape p lan t m aterial. P lan t 
residues include black, red/brown and red resins, and p lan t fibres. 
The addition of black resin into the suite of residues indicates th a t 
resin  m ay have been collected from a t least four different p lan t 
species.
A lthough no residues were found on grinding im plem ents 
used tow ards the  end of the period of high in tensity  occupation, use 
w ear evidence and the presence of flakes w ith ground surfaces 
indicates th a t they  were being used to grind hatchet edges and 
other m ateria l such as p lan ts (McBryde, 1974:319). However no 
pigm ent residues were found on any grindstones dating  from the 
high in tensity  occupation period, perhaps indicating th a t rock a r t  
motifs were not produced when large num bers of people were 
using  the site. A lthough there  were sm all pieces of pigm ent in  
the deposits of these levels (McBryde, 1977:231), the ir presence 
alone is not necessarily  indicative of pigm ent use as such pigm ent 
occurs n a tu ra lly  in  the sandstone. McBryde has suggested th a t  
rock a r t  sites, if  they  were ceremonial centres, would not be used 
as base camps (1977:239). Increased use of GB4 as a living site 
from 3800 to 2500 BP may have been the resu lt of changes th a t 
rendered  any possible cerem onial functions inoperative, or largely  
so, freeing the site for more in tense occupation. C ertainly it 
appears th a t  little  pigm ent p reparation  occurred during  th is 
period, and  was more common during  tim es when occupation 
levels were low.
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The period of intense occupation at GB4 from 3800 to 2500 
BP was characterised by diversification of artefact morphologies, 
increases in the number of multiple function tools, stone tool 
hafting, a wide range of tool functions and a high level of plant 
processing.
By 2500 BP utilisation of GB4 had begun to decline.
However at GB1 use of the site had again increased at about 2700 
BP to reach a peak in artefact production, and probably the greatest 
level of site use which continued until at least 2000 BP. As in the 
previous phase of occupation most stone production and use 
activities appear to have taken place in areas of the site which 
straddled the shelter entrance.
Although artefact production levels were at their highest 
during this period (Trench 2 Level II spit 1 - 2760± 65 BP ANU 54, 
McBryde, 1974:375), the peak in heavy utilisation of stone tools was 
not reached until around 2,000 BP. Nevertheless high artefact 
production levels were also matched by an increase in the range of 
stone tool types compared to previous occupation levels. As was 
the case at GB4 the increased range of tool types coincided with 
increases in intensity of site occupation.
During the early stages of this increased site usage large 
numbers of tools were used for plant processing. Grinding 
implements were used to produce plant resin and to grind 
orange/red pigment, probably for decoration of wooden 
implements, as no painted rock art is present in the site. The 
ground resin was probably used to haft stone tools to wooden 
handles or shafts. Three backed blades, one scraper and one 
unretouched flake from this period exhibit traces of hafting resin 
on their surfaces. Red/brown and yellow/brown resins were used 
in the hafting process, both possibly derived from plants such as 
grass tree, kurrajong or cypress pine.
Most of the heavily utilised tools from this period are 
backed blades, and although residues on some of these artefacts 
suggest use in cutting plants, it is probable that most of the backed 
blades with extensive edge fracturing were spear barbs used to 
hunt macropods such as kangaroos and wallabies. Twenty per
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cent of backed blades in Level II. 1 of zones (c), (d) and (e) in Trench 
1 and Trench 2 have sustained heavy fracturing and 34% have 
chord or back initiated transverse snaps, both indicators of spear 
barb function.
Bone from this level indicates that large numbers of 
animals were being brought to the site at this time (McBryde, 
1974:313-4). Blood and muscle tissue residues on a retouched 
scraper indicate that stone was also used to process animal 
products. Bone was also used as raw material for tools, possibly 
manufactured with the aid of stone tools such as graving and 
grinding implements (McBryde, 1974:322).
Most stone implements appear to have been used for 
processing plants during this period. Two asymmetric points, 
four utilised flakes and three geometric microliths were used in 
plant cutting tasks. Scraping and adzing of timber was carried out 
with nine retouched scrapers and two utilised flakes, one of which 
has also been used as a drill, probably on wood. Red, red/brown, 
yellow/brown and black resins found on tool edges indicate that a 
wide range of plant resins were utilised. Further, the number of 
tools with resinous residues on their surfaces is greatest at this 
level, perhaps representing a peak in plant working activities at 
GB1 at around 2700 BP.
The period of intense site occupation at GB1 was 
characterised by a peak in stone tool use, diversification of stone 
tool morphologies, a peak in plant use for resin, food and wooden 
implement production, high levels of animal product processing, 
for food and implements, and a wide range of tool functions. This 
period is reminiscent of the intense occupation of GB4 which had 
begun 500 to 1000 years earlier.
As site use at GB1 was intensifying occupation levels at 
GB4 began to decline. By 2500 BP stone artefact production levels 
were lower than they had been at 3800 BP. However the rate of 
stone tool use was greater at this time than at any other, with 
almost 30% of all flaked designed tools sustaining heavy 
fracturing. This pattern of tool use suggests that increasing 
intensity of tool use is not always accompanied by a corresponding
rise in  the  level of tool production. There was also a slight 
decrease in  the  range of artefact types produced. Backed blades, 
scrapers, unretouched flakes, points, awls, adzes and grinding 
im plem ents were m anufactured  a t the site , m ainly from fine 
grained  stone such as chalcedony, chert and jasper. Use of 
silcrete was significantly lower th an  during  earlier periods (Table 
87).
Scrapers and utilised flakes were the m ost num erous tool 
types am ong the heavily utilised im plem ents. D uring th is period 
more scrapers and flakes had  been heavily utilised th an  during 
any other. These tools appear to have been m ainly used on p lan t 
m ateria ls . Yellow/brown, red/brown, and black resins, and p lan t 
fibres were observed on the cutting and scraping edges of these 
im plem ents. One u tilised flake also had  blood and muscle tissue 
residues on its  edge, indicating th a t  butchering  or m eat cutting 
also occurred. Several other tools had  residues on th e ir surfaces 
indicating  a  role in  p lan t working activities. As well as an  adze 
used to work wood, there  was an awl probably used to cut and drill 
wood, and  a redirecting flake th a t has been used to cut p lants after 
rem oval from a core. The u tilisation of th is and other redirecting 
flakes during  th is period, bu t not earlier, adds weight to the 
argum ent th a t  tool use increased in in tensity  a t th is time. It also 
suggests increasing  opportunistic use of stone available in  
functional form s.
W hilst some features of occupation had rem ained 
unchanged a t GB4 by 2,500 BP, such as extensive use of p lan t 
resources and hafting  of large num bers of stone tools, other 
activities changed significantly. Such changes include a 
reduction in  the  am ount of artefac t m anufacture, more in tense 
u tilisa tion  of tools including use of w aste m ateria l not previously 
used, and  increased  use of unm odified flakes.
By about 2000 BP a corresponding p a tte rn  of change had 
also begun a t GB1, when heavily utilised a rtefac t discard was a t its 
h ighest despite a decline in the overall artefac t discard rate . More 
th an  25% of the designed flake tools from this period had sustained 
heavy u tilisa tion  and although m ost of these im plem ents were
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backed blades the highest percentage of heavily u tilised  flakes also 
occurs a t th is time. O ther tool types made and used a t the site 
included eloueras, scrapers, adzes, awls and grinding  
im plem ents, a lthough of these only scrapers and eloueras have 
su sta ined  heavy frac tu ring  from use.
There were also changes in  site activity areas a t th is time. 
The focus of stone tool production between 3800 and 2000 BP was 
mostly outside the shelter overhang of GB1. However by 2000 BP 
stone tool production and u tilisation  activities were concentrated in 
a reas th a t  straddle the shelter overhang. In la te r  occupation 
periods m ost activities which involved stone use were carried out 
a t the rea r of the shelter. The beginnings of the shift in activity 
areas coincided w ith the date of construction of the  low stone wall 
which crosses the centre of zone (c) ju s t outside the  edge of the  
shelter overhang (McBryde, 1974:321). These two m ajor changes 
w ith in  the  site m ay be related. I t is likely th a t the change in  
activity areas m ay have been prom pted by the construction of the 
wall which is probably the foundation of a w indbreak.
Stone tools excavated from this area  of GB1 were used 
predom inantly  for p lan t working. Tools used to work p lan t 
m ateria ls  during  th is period included hafted eloueras which 
appear to have been used to scrape bark  and low to m edium  density 
tim bers, hafted  backed blades which have come into contact w ith 
p lan ts, and  in one case used to scrape resinous p lan ts  (in a sim ilar 
fashion to the  asym m etric point scraper from GB4), scrapers 
used to work a varie ty  of resinous plants and tim bers, and hafted 
and unhafted  flakes used to cut and scrape various p lan t species. 
No p lan t residues were found on grinding im plem ents dating  to 
th is period b u t th ree  have residues resu lting  from grinding 
red/orange and yellow/orange pigm ents. Pieces of pigm ent w ith  
ground surfaces also occurred in  th is layer and it  is likely th a t  they 
were ground w ith w ater, to provide paint. A num ber of grinding 
im plem ents were also used to grind tool edges and m any broken 
specim ens were incorporated in  the stone wall (McBryde,
1974:321).
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The decrease in stone flaking and the increase in the 
intensity of tool use coincided with an increase in the proportion of 
flaked stone other than silcrete and chalcedony. Over 20% of the 
artefacts in Level I were quartz, chert, siltstone or jasper (Table 
87). These changes indicate that lesser amounts of silcrete and 
chalcedony stone raw materials were available to the occupants of 
the site. As there is no shortage of stone in the Spring Creek 
quarry today it is unlikely that lack of stone at the source was the 
cause of the decline in the rockshelters. One explanation for the 
increase in the intensity of stone utilisation, other than possible 
cultural factors, may be that fewer people were available to collect 
material from the quarry.
As was the case at GB4 500 years earlier, the period of 
increased utilisation of available stone at GB1 was characterised by 
an increased percentage of heavily utilised tools and greater 
utilisation of unmodified flakes, scrapers and backed blades. Use 
of items such as redirection flakes, which were not used as tools in 
earlier phases of occupation and utilisation of tools for a wider 
range of tasks than was the case earlier (i.e. backed blade 
retouched margins used as scraper edges), indicate that stone was 
used more frugally during this period.
Changes in the faunal assemblage at GB4 also show that 
the numbers of people using the site may have decreased from 
about 2500 to 2000 BP. Horton (n.d:2) argues that the decrease in 
macropod bone in Level I is due to a decrease in the macropod or 
human population of the valley. The stone tool evidence indicates 
that a decreasing human population is most likely. There are also 
indications of a population decline at GB4 at about 2,000 to 1,700 BP. 
Stone artefact production and use had decreased to a level almost 
as low as when the site was first occupied. However the range of 
stone tool types remained similar to that of earlier periods. The 
only flaked tools with extensive use fracturing from this time were 
backed blades, scrapers, unretouched flakes and adzes.
As use of GB4 began to decline, the location of activity areas 
changed. Although zone (e), outside the overhang, was still the 
centre of most stone tool production and use activities, zone (a) well
188
inside the overhang area, was also used extensively as a 
production and use area. This change in location of production 
and use areas continued during later occupation periods. The 
gradual transfer of activities to the rear of the shelters may be an 
indication of environmental change in the Ottley's Creek valley. 
Bowdery (1984:67) found some evidence of floral changes at this 
period in the area around GB1. Dominant grass species changed 
from Panicoid to Chloridoid in Level I. However Sandor's 
palynological evidence indicates that there have not been any 
major floral or environmental changes in the area around GB1 
within the last 4000 years (Sandor, 1969:22). The movement of 
activity areas to the rear of both sites and the construction of a 
windbreak at this time may also indicate a change in seasonal 
occupation at Graman (i.e. occupation of the sites in winter).
Although population levels and site usage patterns appear 
to have changed there is little evidence of change in subsistence 
activities at GB4. Use related residues indicate that plant working 
remained a major stone tool use activity at the site. As well as 
implement edge sharpening, grinding slabs were used to work 
plant resin, starchy plants, and pigment. Other tools used to work 
plants during this period include eloueras, geometric microliths, 
adzes, scrapers and unmodified flakes. As well as use related 
residues, many tools such as adzes, flakes, backed blades and 
scrapers also exhibit traces of hafting resin, an indication that this 
practice also remained unchanged. The plant materials worked 
with these tools included plant stems and leaves (to produce fibre 
and starch), bark (also to produce fibre), resinous plants (to 
produce hafting material), wood of various densities, and seeds 
and tubers.
Occupation debris found on the surface of both sites 
represents the last phase of occupation in the Graman 
rockshelters possibly dating to as late as the 19th century, but more 
probably to some time after 1700 BP. There was no material 
evidence of European influence on the last occupants of the 
shelters. However surface finds closely resemble Aboriginal tools 
recorded by early European settlers in the area during the 1820s to 
1850s (McBryde, 1976:66).
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Stone artefacts recovered from the surface of both sites 
include backed blades, eloueras, unmodified flakes, retouched 
scrapers, edge-ground hatchets and grinding implements. With 
the exception of backed blades and eloueras, tools similar to these 
implements were used by Aborigines on the north-west slopes 
during the 19th century (Lee, 1925:577; Mitchell, 1839:46, 53, 71, 
120, 344, Gardner in McBryde, 1978:245-6; Mrs McPherson in 
McBryde, 1978:249-54). Although tool use activities seem not to 
have altered significantly during the last period of occupation, 
other changes occurred in the site at this time including a shift in 
the location of activity areas and variations in use of stone raw 
materials.
By the time occupation had ceased at Graman the location 
of stone tool production, utilisation and discard areas had changed 
substantially. Most of these activities were transferred to the rear 
areas of the shelter, virtually completing the shift from front to 
rear that had begun in both sites from around 2000 BP. 
Accompanying the change in site use patterns, the reduction in 
tool production and use continued to such an extent that these 
activities were occurring on a scale similar to that seen during the 
first occupation of the sites.
The other major change at the sites was the introduction of 
a new type of stone raw material for hatchet production. Hatchets, 
and flakes from hatchets, found in lower levels of the sites were 
mainly produced from greywacke, siltstone and argillite (Binns 
and McBryde, 1972:73,79). The greywacke was transported to the 
site from a quarry more than 140 km south east of Graman, at 
Moore Creek near Tamworth, whilst other stone materials appear 
to be local in derivation (Binns and McBryde, 1972:20-3, 63). The 
only raw material used in hatchet production during the most 
recent occupation period was metamorphosed boles (Table 87), 
probably quarried as blanks from Gragin Peak, 15 km south west 
of GB1 and GB4, the only known source of this rare rock on the 
western slopes (Binns and McBryde, 1972:36).
The increasing reliance on local stone, decreasing levels of 
artefact production, increased utilisation of available artefacts and
190
unchanged resource exploitation p a tte rn s during the late  
occupation period a t G ram an suggests th a t population levels had 
decreased in the valley, and th a t the sites were occupied by small 
locally based groups who were able to satisfy most needs by 
exploiting a relatively  sm all a rea  around O ttley's Creek. In  
con trast during  the  period of m ost in tense occupation a t G ram an it 
appears th a t  the  sites were used as base camps by groups th a t had 
cu ltu ral and exchange links w ith the slopes and plains to the  
south and  west.
A lthough there  were significant changes in the  way in 
which the  sites a t G ram an were used, the reasons for th e ir use 
rem ained  essentially  the  sam e during m ost of the period in  which 
they  were occupied. Stone tools were used throughout the 
occupation of the  G ram an sites to procure or process organic 
resources which appear to have been collected for tool production 
as well as food. The variety  of organic m ateria ls still evident in  the 
valley today includes native grass and other p lan t seeds, roots and 
tubers, wood and resin  producing p lants, anim als, w ater birds, 
fish and  shellfish. In  addition, significant stone resources, 
abundan t shelter and w ater made the O ttley's Creek Valley an  
ideal location in  which resources could be easily exploited in  all
seasons.
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Chapter Nine
SUMMARY AND CONCLUSIONS
This final chapter summarises the broader questions of tool and site 
function which have arisen as a result of research on the Graman sites, GB1 and 
GB4. Many of these results are applicable to studies of other prehistoric sites in 
Australia, particularly those which deal with specific artefact functions, rates of 
wear of different stone types, residue taphonomy and preservation, and changes 
in site use over time.
There are four parts to this chapter. The first summarises the 
results of this study which address questions of specific artefact functions 
raised by other researchers. The second summarises methodological aspects of use 
wear and residue analysis that have been examined during this study. The 
third deals with questions that require further research before some of the 
more difficult issues examined in this work can be resolved. Lastly the 
implications of the significant functional changes which have been observed 
at Graman are discussed.
The function of backed blades remains one of the most difficult 
issues encountered during this study. McBryde (1974:326, 1976:58-62,
1984:244-5, 1986:207) and Kamminga (1978:325) have both indicated that most 
backed blades were probably used as spear barbs. However they have also 
noted tha t many backed blades from archaeological sites show no signs of 
use. The main reasons for non-use of backed blades appear to be accidental 
damage during manufacture, or loss during or after manufacture.
Kamminga (1978:324) has estimated that as many as 50% of all backed 
blades recovered from some sites may not have been used. The results of 
this study have shown that at Graman 75 to 80% of backed blades show little 
evidence of use. Most of the 20 to 25% of backed blades that have been 
heavily use worn were probably used as spear barbs.
Kamminga (1978:325) and McBryde (1984:244) have both argued that 
any inferred relationship between transverse snapping of backed blades and 
use must be demonstrated both archaeologically and experimentally. The 
study of transverse snaps described in this study indicates that backed 
blades hafted and used as barbs have a high incidence of chord or back
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in itia ted  transverse  snaps. As both heavy edge fracturing  and chord or 
back in itia ted  transverse  snaps are found in  sim ilar proportions on backed 
blades and  are often found in  association on individual artefacts it is likely 
th a t  both forms of w ear are  the resu lt of spear barb  use. O ther backed 
blades have had  contact w ith p lan t m ateria ls possibly during cutting  or 
scraping tasks. A sm all num ber of backed blades m ay also have been used 
as bu tchering  tools.
The function of grindstones a t G ram an is more firmly established 
th a n  th a t  of backed blades. While Sm ith (1986:36) has argued, on 
m orphological grounds, th a t  the m ajority of grind ing  im plem ents a t 
G ram an  were used to sharpen  ha tchet heads, and  th a t others were used 
only expediently to grind o ther m aterials, use w ear and residue evidence 
indicates th a t  grindstones had  a wide range of functions. McBryde 
(1974:320, 1976:65) argued th a t seeds as well as pigm ent and stone tools were 
ground w ith these im plem ents. F u llagar (1985b: 1-2) also indicated th a t 
grind ing  im plem ents from G ram an were used to grind p lan t m ateria l and 
th a t  the range of m ateria ls worked w ith these im plem ents was broad. 
McBryde (1968; 1974:330-1; 1976:63-5) and Pearson (1973:65-72) have 
presen ted  archaeological and  ethnohistorical evidence for seed grinding in 
the  a rea  b u t only indirect evidence, in  the form of seeds and starch  in the 
deposits, has provided a link  betw een grinding im plem ents and grass seeds 
a t  G ram an.
The study  presen ted  here has indicated th a t  G ram an grinding 
im plem ents were used for seed processing as well as grinding of other 
m ateria ls such as bone and stone tools, pigm ent, resin , and o ther p lan t 
m ateria l. Large am ounts of very sm all starch  grains recovered from GB4 
grindstones indicate th a t grass seeds were probably ground w ith  these 
im plem ents. Use w ear and residue evidence indicates th a t grinding 
im plem ents were not used expediently a t G ram an. Instead, m any of the 
grinding  slabs saw long term  use on a wide range of m aterials.
McBryde (1974:316) originally argued th a t  spalling on artefacts 
classified as burins was too common a t G ram an to be fortuitous, an 
observation th a t has led to in terp reta tions of these artefacts as bone graving 
tools. C ertainly, use of the term  'burin ' im plies such a functional 
in te rp re ta tion . K am m inga (1978:266-9) has argued th a t some spalling was
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fortuitous, b u t th a t m ost of these artefacts were micro-blade cores and by­
products of blade production. Cundy (1977:61) corroborated K am m inga's 
findings and suggested th a t m any so-called burins were actually  exhausted 
blade cores resu lting  from a tw in-ridge reduction technique in  which blades 
were rem oved from the m argins of prim ary  flakes.
The use w ear and  residue analysis of tw enty artefacts originally 
classified as burins conducted during th is study showed th a t th is group 
included blade cores, blade production by-products, and fortuitously spalled 
blades and flakes, some of which had  been utilised in several different ways. 
As well as cutting, scraping and drilling tasks, some of the artefacts 
appeared  to have been used to grave wood and possibly bone, displaying 
w ear sim ilar to th a t  on artefacts classified as burins from G lenaire and 
Jack  Sm ith  Lake in Victoria, and to experim ental wood and bone gravers 
(Hotchin, 1982:24; Fullagar, 1982:2-3).
A nother group of artefacts, identified by McBryde as adzes from 
th e ir morphological and  edge frac tu re  characteristics, also required  fu rther 
functional exam ination. McBryde (pers. comm., 1988) has argued th a t  
these artefacts have step fractured  edges like those on tu la  adzes and th a t 
they  m ay have had  sim ilar functions as wood working tools.
Tula adzes used in  the  arid  zone of A ustralia  norm ally have a 
distinctive convex edge shape th a t is required for efficient adzing of dense 
wood (Kamm inga, 1978:234; Sheridan, 1979:76). Very few of the G ram an 
adzes have th is convex edge shape. Therefore although the G ram an adzes 
appear to have been end-hafted, and sustained wood working w ear on their 
edges, it  is unlikely th a t  m any were used for dense wood adzing. Most could 
have been used to adze woods of low to m edium  densities.
C larification of the  functions of other artefact forms has also 
resu lted  from th is research. Some core redirecting or rejuventation  flakes 
served as tools, particu larly  during periods of in tense stone raw  m ateria l 
use. The research  has also shown th a t  pointed flake tools, described by 
McBryde e ither as awls or points appear to have had  several functions 
including wood drilling, sk in  piercing and graving.
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The research  has also included exam ination of some methodological 
aspects of functional analysis. This included the study of the fracture 
susceptibility  of different stone raw  m aterials, use of edge fracture varia tion  
to exam ine in tensity  and duration  of u tilisation , exam ination of residue 
preservation  techniques and analysis of differential residue preservation  
w ith in  site deposits.
V aria tion  in  the  m echanical properties of stone types m ay resu lt in 
different ra tes  of fracture  dam age among tools used for the sam e task  but 
produced from different raw  m aterials. Some stone properties can be 
m easu red  w ith  Moh's hardness , inden tation , and  Los Angeles Abrasion 
tests , b u t no tes ts  will provide entirely appropriate  determ inations of 
frac tu rab ility  (Kam m inga, 1982:28-9). W atchm an (pers. comm., 1988) has 
suggested th a t  differences betw een the m echanical properties of silcrete and 
chalcedony from the  Spring Creek quarry  m ay contribute to use w ear 
varia tion . Silcrete and chalcedony from sources other th an  Spring Creek 
are likely to have different m echanical properties, bu t generally silcretes are 
more re s is ta n t to fracture  th an  chalcedony although the difference is not 
accurately quantifiable (Kamm inga, 1982:27-9). No m echanical tes ts were 
carried  out on the  G ram an stone, b u t archaeological evidence suggested 
th a t  the G ram an silcrete was more res is tan t to fracture th an  the 
chalcedony.
E xperim ental tests  of th is apparen t difference provided ambiguous 
resu lts . In  some tool use situations chalcedony was more susceptible to 
fracture , b u t in  o ther situations chalcedony fractured  a t the sam e ra te  as 
silcrete. K am m inga's (1982:116-7) experim ental da ta  provided more definite 
indications th a t  silcrete is, in  general, less susceptible to fracture  th an  
chalcedony. However there  m ay be significant m echanical varia tions 
betw een the G ram an stone and the chalcedony and silcrete used by 
Kam m inga. I t  is therefore possible th a t resistance to fracture is not purely 
a function of the overall m echanical properties of a stone type, b u t th a t it 
m ay also be a function of the  mode of tool use, the form of worked m aterial, 
and the  source from which the stone was collected. Analysis of the 
m echanical properties of stone types used in p rehistory  m ust be included in 
every regional study which includes exam ination of tool function. I f  there 
are  so m any  variables to be considered when susceptibility to fracture is
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exam ined then  all variables tested  should be closely related  to those which 
operate in the a rea  under study.
A nother m ajor aspect of th is study, directly related  to fracture 
susceptibility, has been an  exam ination of the relationship betw een edge 
frac tu res and the  in tensity  and duration  of stone tool use. K am m inga (pers. 
com m ., 1988) has argued th a t the num ber of use fractures on a tool edge 
m ay not always indicate the in tensity  or duration of use. In order to tes t 
w hether varia tion  in  the num ber of fractures on a tool edge was re la ted  to 
the  in tensity  or duration  of use, the num ber of fractures on each tool edge 
was counted and the percentage of the length  of each edge th a t had  
su sta ined  frac tu ring  was calculated. Two groups of artefacts em erged from 
th is analysis, those w ith large num bers of edge fractures and those w ith 
very few. The two groups were separated  according to w hether they  had 
more or less th an  ten  fractures on an edge. Most of the tools in the  former 
group exhibited far g rea te r th an  ten  fractures, and m ost tools in  the  la tte r  
group exhibited fewer th an  nine fractures. In general artefacts w ith  ten  or 
more frac tu res on an edge had  a h igher percentage of fractured edge length 
th an  those w ith less th an  ten  fractures. I t was assum ed th a t those artefacts 
w ith ten  or more fractures were likely to have been used more in tensely  or 
for a longer period th a n  those w ith nine or less fractures, m any of which 
m ay not have been used a t all. This assum ption was tested  experim entally 
and the  resu lts  of the analysis were also compared w ith the experim ental 
data  provided by Kam m inga (1982:104-5, 116-7). The results of th is study 
indicate th a t  experim ental tools w ith more th an  ten  fractures per edge had 
been used  for a longer period of tim e th an  those w ith nine fractures or less. 
They also showed th a t no unused  tools (those fractured  during experim ental 
tram p ling  and m anufacturing) susta ined  more th an  nine edge fractures. 
K am m inga's (1982:104-5, 116-7) experim ental data  also showed th a t  tools 
w ith ten  or more fractures had  been used for longer periods th an  those w ith 
nine or less fractures and th a t  m ost unused tools had  less th an  nine 
fractures per edge. Despite indications th a t some lightly used tools 
susta ined  more th a n  nine fractures and th a t some intensely  used tools 
susta ined  less, the  resu lts  also indicate th a t in  m ost circum stances 
artefacts w ith more th an  ten  fractures are more likely to have been 
fractured  during use th an  those w ith less th an  th is num ber. The resu lts 
also indicate th a t edges w ith very few fractures are likely to have been
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frac tu red  accidentally and th a t edges w ith slightly g rea ter or fewer th an  ten  
factures m ay be the resu lt of e ither in tense or ligh t u tilisation. A lthough 
th is m ethod is not exact i t  can still be used to assess the approxim ate 
percentage of u tilised artefacts w ithin an  assem blage. The apparen t 
association betw een the num ber of edge fractures and in tensity  of use 
requ ires fu rth er exam ination to confirm its  reliab ility  as an aid in  
analysing  function. I t is likely th a t  the rela tionsh ip  betw een frac tu ring  and 
in tensity  of use will vary som ewhat depending on the stone used and the 
m ateria l worked. A lthough such variables rem ained fairly consistent 
th roughou t the  experim ental research , tend ing  tow ards resu lts  which 
indicate  a clear division betw een heavy and ligh t in tensity  use, K am m inga's 
experim ents which involved a wider range of stone and worked m ateria ls 
also provided evidence of a distinct division.
Several broader issues in  residue analysis were also addressed, the 
m ost im portan t of which was a study of the effectiveness of m axim um  
residue protection m ethods (Loy, 1983). After excavating column sam ples 
from sites GB1 and GB4 in 1987 using Loy's m ethods (see Appendix C) it  
was found th a t residues had  been inadverten tly  removed from artefacts 
during excavation and analysis in the 1960s w hen these m ethods were not 
known. M ost residues found on artefacts excavated in the 1960s were 
robust and  well a ttached  to artefact surfaces, very few loosely adhering  or 
fragile residues were encountered. However such residues were found on 
im plem ents excavated in  1987, including h a ir and  lightly adhering  flaky 
blood films. In addition, a g rea ter percentage of the 1987 column sam ple 
assem blage had  residues th an  was the case for artefacts excavated by 
McBryde. Blood residues were also more common on the 1987 m ateria l.
As m ost of the  surviving residues on the 1960s artefacts were resinous 
(therefore insoluble in  w ater and not affected by ligh t washing) it is possible 
th a t the  residue analysis results, indicating th a t  p lan t u tilisation  was a 
m ajor activity  a t G ram an, m ay not fully rep resen t tool use activities because 
residues from anim al processing m ay not have been equally preserved on 
stone tools. In terp re ta tions of function based on analysis of residues found 
on cleaned artefac t assem blages m ay be m isleading if  the possibility of 
rem oval of some forms of residue is not taken  into account.
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A nother factor which has the potential to introduce such bias is 
d ifferential p reservation  in  different areas of an  archaeological site. 
D ifferential preservation  a t GB1 and GB4 m ay be responsible for the alm ost 
to ta l lack of blood residues on artefacts recovered from areas of the sites 
w hich lie outside the dripline. It is possible th a t residues, particu larly  
those affected by w ater percolation, will not survive in  unprotected areas of 
rocksheiter sites. A lternatively the paucity of blood residues on artefacts 
recovered from areas outside driplines may be a true  reflection of functional 
d ifferentiation w ith in  the site ra th e r  th an  the resu lt of differential 
p reservation  of residues w ithin the deposit. At p resent both possibilities 
m ust be considered un til fu rth er research is conducted into residue 
preservation  in  different depositional environm ents.
This research  has raised  m any new questions, ranging  from those 
which are site specific through to those which are related  to broader issues 
in  p reh istory  and  those which are relevant to the general field of lithic 
function analysis.
Questions of backed blade function are not yet fully resolved. Were 
these artefac ts predom inantly  used as spear barbs, or were they utilised in  a 
broad range of functions? Why do m any backed blades appear not to have 
been used a t all? Such questions m ay be answ ered through experim ental 
work which includes a program  of backed blade u tilisa tion  in  a wide range 
of tigh tly  controlled use replication situations. A more fruitful m ethod of 
investigation m ay be to identify residues on large num bers of backed blades 
in  fu tu re  excavations.
A lthough it  is well dem onstrated th a t m ost artefacts identified as 
bu rinates were blade cores or blade production by-products, there  are some 
sites w here bu rinate  im plem ents appear to have been deliberately produced 
for use as bone gravers (e.g. Jack  Sm ith Lake, Hotchin, 1982). Have 
bu rinates a t o ther sites been correctly identified as graving tools or are  they 
also blade core varian ts?  Is the secondary u tilisation  of blade cores a 
w idespread occurrence, and were such secondary functions in tended by the 
m aker of the artefact? Again such questions m ay be approached through 
experim entation and new excavations. The in ten t of the stone knapper to 
use cores as tools can possibly be approached by a continent wide survey of 
the  technological and  functional characteristics of b u rinate  artefacts.
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Several questions concerning the m ajor changes in artefac t and  site 
function a t G ram an rem ain  unresolved. These changes indicate th a t 
occupation of the G ram an sites decreased significantly after about 2000 BP, 
b u t the  reasons behind the  decrease are uncertain . Although 
environm ental and  cu ltu ral factors have been considered, an  adequate 
explanation of the reasons for the changes a t G ram an is still not available. 
F u rth e r  exam ination of o ther sites in  the O ttley’s Creek Valley and sites in 
sim ilar environm ents on the  north-w est slopes of N.S.W. should show 
w hether the  changes are  site specific, and therefore probably cultural, or 
w hether they  occurred in  o ther areas around G ram an a t the sam e tim e 
perhaps as a re su lt of environm ental change.
O ther issues requiring  fu rth er research  are objective m easurem ent 
of frac tu re  susceptibility  of stone, taphonom ic processes involved in the 
p reservation  of residues before and after excavation, difficulties w ith 
analysis of residues by chemical and physical m eans, and problems w ith 
in te rp re ta tio n  of residues based on incomplete or unsuitab le  reference 
collections. M any of these issues could be addressed as specific research  
projects or could be incorporated w ithin regional or site specific studies of 
tool function. W hile K am m inga's (1978, 1982) overview of A ustra lian  stone 
tool functions serves as an  appropriate foundation, it is not equally 
applicable to all regions of A ustralia. F u llagar (1982, 1986) has shown the 
value of regional studies of artefact and site function which also include 
exam inations of b roader issues w ithin functional analysis and w ithin 
A u stra lian  preh isto ry .
U nderstand ing  of the fine detail of G ram an s prehistory  has been 
one of the  resu lts  of th is study of function. This research  has shown th a t, 
over a relatively  short period of 5000 to 6000 years, significant changes 
occurred in  the  production and use of stone tools a t  the two sites, and th a t 
equally significant varia tions in  use of the sites them selves also occurred.
Despite the close proxim ity of GB1 to GB4 several of the m ost 
significant changes in  site use occurred a t different tim es in  each site. The 
in itial occupation dates of GB1 and GB4 are separated  by a t least 1700 years. 
The h ighest level of stone artefact m anufacture and discard a t GB4 occurred 
a t least 500 years before th a t a t GB1 and the period of m ost in tense tool use 
began a t GB4 around 1000 years earlier th an  a t GB1. In  addition, the period
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of m ost intensive site use a t GB4 began a t least 500 years before sim ilar 
increases in  site occupation began a t GB1.
V ariation in site use a t GB1 also followed a different p a tte rn  to th a t 
observed a t GB4. Occupation a t GB1 was characterised by a gradual 
increase in  activity  over several thousand years, w hereas in tensive use of 
GB4 began soon after the site’s in itia l occupation.
The only aspect of changing site use a t G ram an which appears to 
have coincided a t GB1 and GB4 was the decrease and eventual cessation of 
site use some tim e after 2000 BP. The various changes in site use a t GB1 
and GB4 appear to have resu lted  from a combination of environm ental and 
cu ltu ral factors, bu t the final decline in site use appears to be m ainly 
cu ltu ra l in  origin as no environm ental change was evident in the area 
during  the  second m illenium  BP.
Changes in  site use, both sim ilar and a t variance to those of 
G ram an, have occurred over the whole A ustra lian  continent during  the las t 
50,000 years. F u rth e r exam ination of such variation  a t other A ustra lian  
sites, using the techniques of functional analysis, should provide detailed 
da ta  on the specific n a tu re  of these changes and should also help to answ er 
some of the  questions which have arisen  during the course of the research 
presen ted  in  th is study.
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Appendix A
USE WEAR DATA 
GRAMAN B1 AND B4
Each le tte r  or num ber in the various columns of data  
rep resen ts a description of the characteristics recorded for each 
arte fac t th a t was examined. Com puterised da ta  sheets are located 
in  the  back pocket. Columns run  across the page from left to right 
as follows:
Colum n no(s). Data
1 Site No.
2-3 Year of excavation (FS = field survey)
4 Trench No.
5 Zone of Trench
6 Level of excavation
7 Spit No.
8-11 A rtefact Catalogue No.
12-13 Artefact Type (see below)
14 Stone type (see below)
15 T ransverse snap position (see below)
16 Initiation  site of snap (see below)
17 Term ination site of snap (see below)
18 No. of working edges or surfaces
19-24 Gross residue identification (see below)
25-28 Length of working edge (eg. 0210 = 
21.0 mm)
29-34 Edge angles (m easured a t th ree  points) 
i.e. 2323302727 = 23°, 30°, 27°.
35 Plan  view profile (see below)
36 End view profile (see below)
37 Retouch face (i.e. face(s) of edge which is 
retouched - see below).
38 Use worn face (i.e. face(s) of edge which 
is use worn - see below)
39-43 Fractu re  types ranked in order of m ost to 
least common (see below).
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4445 Total num ber of fractures per edge (eg. 09 
= 9 fractures on the edge).
4649 Total fracture w idth per edge (eg. 2110 = 
21.1 mm total w idth of fractures per 
edge).
50
51
52-78
Degree of edge rounding (see below). 
In itial polish identification (see below). 
D ata as in columns 25-51 recorded for a
79-105
second working edge if present. 
D ata as in columns 25-51 and 52-78 
recorded for a th ird  edge if present.
F u rth e r description of column details
p. 216
Column Wo.
12-13 - Artefact Type
01 - flake from ground-edge tool
02 - ground edge hatchet head
03 - hatchet blank
04 - grinding slab
05 - grinding hand stone
06 - elouera
07 - geometric m icrolith
08 - asym m etric point
09 - adze flake 
10-burin
11 - scraper
12 - bipolar piece
13 - utilised flake
14 - flaked piece
15 - core rejuvenation flake
16 - unused flake 
1 7 -core
18 - w aste flake or chip
19 - other artefact
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16 - 17 initiation/termination sites
d - dorsal face 
p - ventral face 
e - edge/chord 
b - back 
t - tip.
19 - 24 gross residue identification*
0 - no residues
1 - blood
2 - plant pieces
3 - resin
4 - soil
5 - other.
*Note. This characteristic was substantially altered after more 
detailed examination. Refer to chapter six for the confirmed pat­
tern of residues.
35 - Plan view )
36 - End view ) 1 and 5 - irregular
2 - straight
3 - concave
4 - convex
6 - other.
37 - Retouch face )
38 - Use-wear face ) 0 No retouch/use-wear
1 retouch/wear on dorsal face
2 " " on ventral face
3 " " on both faces
39 - 43 Fracture types 1 Bending Snap termination
2 Bending Feather termination
3 Bending Step termination
4 Bending Hinge termination
5 Hertzian initiation/feather 
termination
50 - Degree of edge rounding
0 None
1 Slight
2 Medium
3 Pronounced
4 Possible
5 Rounding and striae
51 - Initial polish identification*
0 None
1 Slight
2 Medium
3 Pronounced
4 Possible
5 Polish and striae.
* Note: This characteristic was substantially altered after more
detailed analysis - Refer to chapter four for the confirmed polish 
identifications.
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Appendix B
REPORT ON RESULTS OF HAEMOGLOBIN TEST STRIP 
REACTIONS TO GRAMAN DEPOSITS
Samples of soil were collected from the northwest wall of 
zone (y), GB1.87 and from the north wall of zone (z), GB4.87. Soil 
was collected at five and ten cm intervals at GB1 and five cm 
intervals at GB4. Little occupational debris was present in the 
area from which the soil was removed and it is unlikely that any 
positive test results are due to the presence of blood in the soil itself.
It should be noted that whilst no positive results were 
obtained from the GB4 deposit soil, they were obtained from the GB1 
deposit indicating the presence of a contaminant in the soil. The 
presence of material such as manganese oxides (Custer et. al., 
1988:344) and blue green algae (Loy, 1985:2) in site deposits can 
result in false positive results being obtained from tool surfaces.
As a result of the soil tests from GB1 all artefacts which provided a 
positive test were further checked for the presence of blood cells. 
Only those artefacts with blood cells on their surfaces were 
identified as tools which had come into contact with blood. The 
results obtained from the soil tests are detailed below.
Site GB1 zone (v) 1987 
Depth below surface (cm) Test result 
Slight trace0-5
5-8
20
30
35
trace
trace
trace
positive +
Site GB4 zone(z) 1987 
depth below surface (cm) test result 
negativeall depths
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Appendix C
EXCAVATION OF COLUMN SAMPLES AT GB1 AND GB4 - 1987:
METHODS AND RESULTS
This appendix provides details of the collection of two 
column samples excavated at sites GB1 and GB4 at Graman dur­
ing October 1987 by Philip Boot (A.N.U.), Doreen Bowdery (A.N.U.) 
and Tony Sonter (U.N.E.). A report of the excavation has been 
made to the Local Aboriginal Land Councils at Moree and Inverell 
(Appendix F).
Excavation Aims
The two columns were excavated in order to collect stone 
artefacts from the two Graman sites for comparison with artefacts 
excavated by McBryde from 1965 to 1967 (McBryde, 1974), and 
specifically to collect stone material that had not been washed, sub­
jected to severe cleaning methods, extensively heavily handled or 
labelled.
The artefacts excavated by McBryde from the two sites 
had been washed after initial examination. This may have res­
ulted in the removal of important residues from the stone artefacts. 
Comparison of the preservation of residues on McBryde's artefacts 
with that of those recently excavated should provide data on the 
amount of residue removal during washing of artefacts. The newly 
excavated artefacts will also provide a means of assessing post­
excavation residues, such as finger grease, on the artefacts 
excavated by McBryde and will also allow an analysis of post-exca­
vation damage displayed on the artefacts excavated in the 1960s. 
Thus the stone artefacts collected from the column samples will 
mainly be used to examine the effects of excavation, washing, and 
handling on prehistoric residues.
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Column Collection Procedure
The following procedures were followed during the exca­
vation of each column. McBryde's trench was located using site 
plans and the benchmark cut into the rock at GB4. The wall of the 
old trench was exposed by removing the fill from the old trench 
along one edge of the trench with shovel and trowel. The column 
was marked out as a 30 cm square on the side of the trench. Each 
column was excavated by removing the deposit from the side of the 
face of the old trench with a trowel. All soil removed from the 
column was dry sieved through two mm and five mm mesh. As 
stone artefacts were uncovered each was placed in a separate 
plastic bag, as were all stone artefacts recovered from the sieves. 
Adhering soil brushed from the artefacts was placed in a separate 
bag which was then packed with the artefact. Soil colour and tex­
ture changes were recorded for comparison with those recorded by 
McBryde. As the stratigraphy was well documented (McBryde, 
1974:312-3,324) artefact finds were recorded according to the soil 
type in which they were found so that the material excavated could 
be more easily related to the previous excavations. After excavation 
of the column was completed soil samples were collected from the 
column wall by D. Bowdery for phytolith analysis. The columns 
and old trenches were carefully refilled with the excavated soil. 
Corners of the column and trench were reinforced with timber to 
prevent any future collapses.
Description of Column Excavations
Site GB1 (Plate 155, and Figs. 11 and 12))
Excavation of the column in this site began on 11.10.87 
with the re-excavation of McBryde's Trench 2 to expose the NW face 
of the old trench along line ADE in zones (a) and (b) (see McBryde, 
1974:314). The following day it was found that overnight rain had 
caused soil erosion, removing the top one to two cm of deposit in the 
proposed column excavation, zone (x). The erosion occurred along 
the north-east edge of the zone, however no artefactual material 
appeared to have been washed away, and no material was found in 
the rest of this level of the deposit. Because of the rain the deposit 
remained very wet to a depth of three to five cm.
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Level I of zone (x) extended to a depth of approximately 6 
cm below the surface of the deposit. At this depth the grey soil (10 
YR 6/2 'light brownish gray') began to change to the yellow colour 
of Level II (10 YR 8/2 - 8/3 'very pale brown' to 'white'). No flaked 
stone artefacts were recovered from Level I in zone (x), the only 
material recovered was sandstone roof fall and bone food debris.
No stone was recovered from the top of Level II but some 
charcoal and shell began to appear at a depth of seven cm below the 
surface. A slight soil change was noticeable in Level II at 31 cm 
below the surface where the soil became darker (10 YR 7/2 'light 
gray'). Below this soil change the amount of artefactual material 
in the deposit began to increase. The material mainly consisted of 
charcoal and shell with some pieces of sandstone and one or two 
flakes of other stone.
The north-eastern half of the deposit contained very wet 
sand around the area of the shelters dripline. This wet sand 
extended to a depth of approximately 32 cm below the surface. The 
presence of the dripline in this zone may have contributed to the 
paucity of cultural material in the deposit. Level II continued to a 
depth of 50.5 cm below the surface where sandstone bedrock was 
revealed.
As so little stone material was recovered from zone (x) 
(see artefact catalogue), it was decided to extend the column for a 
further 30 cm along the old trench line towards the edge of zone (a). 
The additional 30 cm square column, (zone (y)) was begun on 12 
October. The stratigraphy of this zone continued that which was 
recorded in zone (x). Level I extended to a depth of six cm below 
the surface and contained sandstone pieces and a few small stone 
flakes. At 22 cm below the surface the soil in Level II changed 
from a light yellow/white sandy deposit (10 YR 8/2 - 8/3 'very pale 
brown' to 'white') to material that was slightly darker (10 YR 7/2 
'light gray').
Some stone material, shell and charcoal was recovered 
just above this soil change with slightly higher amounts of stone 
material appearing in the remaining Level II deposit until bedrock 
was reached at a depth of 38 cm below the surface. The decision to 
excavate the column at zone (y) was substantiated by the larger
numbers of stone material recovered from this zone (see artefact 
catalogue), however the amount of material recovered was still 
small.
Before the columns and old trench were filled in D. 
Bowdery collected soil samples for phytolith analysis from the NW 
face of zone (x) (see below for details).
Site GB4 (Plates 156, Figs. 13 and 14)
Excavation of the column at this site began on 15 October. 
The edge of zone (e) in Trench 1 was selected as the area from 
which the column sample was to be taken. The original plan was 
to excavate the column on the southern side of zone (e) at the corner 
of the zone where line K-J intersects the line K-L (see McBryde, 
1974:324). Unfortunately this edge of the original trench began to 
collapse during the process of opening up the old excavation. The 
deposit in this area was very friable, consisting of fine grey ashy 
soil. The top 30 cm of deposit partially collapsed into the re­
excavated square and several artefacts were collected from the 
collapsed soil (see artefact catalogue). It was decided not to exca­
vate this part of the site as further collapses may have occurred 
during removal of the column sample. Instead the column was 
taken from line L-M of the old trench (zone (e)), 90 cm from the 
corner of lines K-L and L-M. This column was designated as zone 
(z) to distinguish it from the areas previously excavated by 
McBryde.
Level I of zone (z) extended to a depth of approximately 41 
cm below the surface, however there appeared to be a slight soil 
change at 12 to 14 cm where the light grey soil (10 YR 6/2 'light 
brownish gray') became a little darker and more coarse (10 YR 5/2 
'grayish brown'). Level I contained little stone material except 
sandstone lumps (roof fall), but did contain large amounts of shell 
and bone.
Level II began at 42 cm below the surface where the soil 
became slightly darker grey (10 YR 5/1 'gray'). Flaked stone 
material began to appear in Level II at approximately 46.5 cm 
below the surface and was found in large numbers to approxi-
mately 66 cm below the surface. However flaked stone continued 
through the full extent of the column to its base.
The Level II deposit as became progressively darker from 
66 cm to the top of Level III at 75 cm below the surface (from 10 YR 
5/1 'gray' to 10 YR 4/2 'dark grayish brown'). Shell and bone was 
present throughout Level II but was concentrated particularly at 
the level around the soil change at 66 cm.
Level III was distinguished by a change to a yellow soil 
(10 YR 7/3 'very pale brown') which became more coarse at a depth 
of approximately 88 cm below the surface. Level III contained very 
little bone and shell in comparison to the upper levels and the 
number of stone artefacts collected decreased with greater depth.
Excavation of the column stopped at approximately 95 cm 
below the surface where large blocks of roof fall constricted the area 
of the column to such an extent that it was no longer possible to 
remove material.
The stratigraphy and contents of zone (z) accord well 
with those recorded by McBryde (1974:324-6). Although there are 
some variations between the two excavations, these can be 
attributed to the different sizes of the excavations and to zone (z) 
being downslope from the area where McBryde originally recorded 
the site stratigraphy.
Before the column was backfilled D. Bowdery took soil 
samples for phytolith analysis from the eastern face of zone (z) (see 
below for discussion).
Site Conservation
The trenches in both sites were in reasonable condition 
although some slight soil slumping had occurred and some of the 
sheets of iron placed over the trenches to protect the deposit from 
water runoff and animal disturbance had been moved some 
distance from the trench area. Some of the sheets of iron had been 
moved by people to make a fire place near site GB1.
After the column samples were completed each was re­
filled and the original soil slumping was corrected. At site GB1
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the timber originally placed just under the surface of the fill by 
McBryde was again placed in the same position as it had protected 
the trench well for some twenty years (Plate 157). Sheets of iron 
were placed back over the areas of the site 1 trench which extended 
outside the overhang of the shelter.
At site GB4, after the soil was returned to the trench, the 
sheets of iron originally placed over the trenches by McBryde were 
collected from their scattered positions around the site and were 
placed over the refilled excavations. The sheets were weighted 
down with rocks to try to reduce any further movement (Plate 158).
Collection of Soil Samples for Phvtolith Analysis
Soil samples were collected by D. Bowdery for phytolith 
analysis from all stratigraphic levels of each column. In site GB1 
a five cm wide section was taken from the NW face of zone (x). In 
site GB4 samples of five gm of soil in five cm spits were taken from 
the eastern face of zone (z).
Preliminary Analysis of Column Samples
Preliminary analysis of the artefacts excavated from the 
columns in sites GB1 and GB4 has shown that most excavated 
stone comprises of flakes and chips and other by-products of flake 
and blade tool production such as small flake and blade cores, 
flaked pieces and unretouched blades. Very few retouched or 
utilised artefacts were recovered. Zone (x) in site GB1 contained 
much less stone than zone (y), and zone (z) in site GB4 contained 
more stone than both the GB1 columns.
Other material recovered from the column samples 
included large bivalve shells (probably freshwater mussel - 
Velesunio sp.), bone (including macropod and phalangeroid), 
sandstone roof fall, red pigment, other organic material (including 
wood and a possible coprolite), and charcoal.
The bone is currently being examined by K. Walshe 
(Dept, of Prehistory and Anthropology, A.N.U.) and her initial 
report is detailed below.
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In itia l exam ination of the stone artefacts was carried out 
using  a Nikon stereoscopic microscope a t x24-60 m agnification to 
ascerta in  the  num ber of artefacts w ith possible use w ear and use 
re la ted  residues. Artefacts w ith use w ear and residues were 
exam ined in  more detail using various techniques such as high 
powered ligh t microscopy, and chemical tes ts  of residues 
(Appendix D). This analysis was undertaken  to determ ine the 
functions of the artefacts recovered from the two sites. The 
artefacts were exam ined w ithout any w ashing so th a t any potential 
residues p resen t on the artefacts could be exam ined in  detail.
Each artefac t has been stored individually in plastic bags. The 
bags ra th e r  th an  the artefacts have been labelled to prevent any 
contam ination of the residues.
The in itia l exam ination of the stone and o ther excavation 
m ateria l has revealed the following (see artefac t catalogue for 
details).
Table 84
C ontents of Column Sample Excavations a t G ram an B1 and B4
Site GB1
M aterial Type N um ber W eight (g)
Trench 2 u n stra tified  m ateria l
flakes and  chips 1 14.6
flaked pieces 1 0.7
retouched scraper 1 47.5
cores 1 135.7
Total flaked stone 4 198.5
shell 1 0.95
Total all m ateria l 5 199.45
zone (x) Level I
flaked piece 1 19.3
other stone m ateria l 1 3.7
sandstone pieces 2 49.95
Total stone 5 72.95
bone 1 2.1
wood 1 3.09
Total all material 7 77.64
zone (x) Level II
flakes and chips 1 0.65
other stone material 2 0.63
sandstone pieces 2 182.38
Total stone 6 183.66
bone 2 0.39
shell 6 1.55
charcoal Q 5.5
Total material 14 191.1
Zone (y) Level I
flakes and chips 2 0.64
backed blade (asymmetric point) 1 0.4
sandstone pieces 88.85
Total stone 6 89.89
shell (small gastropod) 1 0.25
Total material 7 90.14
Zone (y) Level II
flakes and chips 1 3.1
flaked pieces 1 2.1
cores 2 520.9
Total stone 4 526.1
bone 2 2.82
shell 7 14.25
charcoal 0 5.17
coprolite/wood 1 -2J.
Total material 14 557.44
GB1 Total 45 1115.77
Volume of column sample zones (x) and (y) 0.091cubic metres
Site GB4
Trench 1 unstratified material
flakes and chips 2 48.42
blade cores 1 3.65
backed blade (asymmetric point) 1 M
Total stone 4 52.87
shell 2 16.7
Total m aterial 6 69.57
zone (z) Level I
flakes and chips 1 10.5
retouched scraper 1 1.25
sandstone pieces 1 11.75
Total stone 3 23.5
bone 1 2.68
shell 12 105.89
Total m ateria l 16 134.80
zone (z) Level II (41-51 cm)
flakes and chips 35 52.65
flaked pieces 4 35.2
cores 1 23.2
unretouched blades 6 6.47
blades/blade cores 1 8.8
sandstone piece w ith  circular 
no tch /perforation 1 15.68
sandstone pieces IQ 243.29
Total stone 58 385.29
bone 2 16.5
shell 7 21.65
Total m ateria l 93 423.44
Zone (z) Level II (51-55.5 cm)
flakes and chips 27 46.78
unretouched blades 2 4.92
blades/blade cores 1 6.34
sandstone pieces _a 18.36
Total stone 38 76.4
bone 89 44.19
shell 5 2.65
wood 2 0.38
charcoal 1 1.46
Total m ateria l 135 125.08
Zone (z) Level II (55.5-66.0)
flakes and chips 27 46.78
flaked pieces 7 30.17
core 1 2.1
unretouched blade 1 0.8
backed blade (asym m etric point) 1 0.95
sandstone piece 1 34.1
Total stone 38 154.32
bone 13 35.64
shell XL 268.74
Total m aterial 70 458.7
Zone (z) Level II (66.0-75.00)
flakes and  chips 26 63.52
flaked pieces 1 0.72
unretouched blades 3 4.74
flake w ith edge damage 1 5.2
retouched blades 1 7.55
possible grindstone piece 1 392.32
sandstone pieces 2Q 292.1
Total stone 53 766.15
bone 10 35.64
shell 1 0.01
Total m ateria l 64 771.44
Zone (z) Level III (75.0-88.0 cm)
flakes and  chips 13 4.26
flake w ith edge dam age 1 0.55
sandstone pieces s 256.2
Total stone 22 261.01
bone 13 4.08
shell 6 9.82
pigm ent lum p 1 0.22
Total m ateria l 42 275.13
Zone (z) Level III (88.0-95.0)
flakes and  chips 4 6.66
retouched scraper 1 9.64
broken backed blade 1 0.2
edge-ground flake 1 4J2
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Total stone 7 20.7
bone 5 1.18
shell 2.54
Total material 15 24.42
GB4 Total 441 2282.58
Volume of column sample zone (z) 0.085 cubic metres
Most of the flaked stone was excavated from Level II of 
GB1 and from the top three quarters of Level II in GB4. Although 
most of this material is non-utilised flaking debris it appears that 
the greatest level of occupation in the two sites occurred at these 
stratigraphic levels. The results from the column sample taken 
from GB4 accord well with those recorded by McBryde (1974:324), 
however the concentration of stone artefacts in Level II of zones (x) 
and (y) of GB1 differs from McBryde's observations of artefact 
concentrations in Level I of GB1 (1974:314). This discrepancy 
probably results from the low numbers of flaked stone artefacts 
recovered from the column and the position of the column in the 
site.
Further analysis of the flaked stone recovered from the 
columns shows that silcrete and chalcedony are the most common 
raw materials found in both sites. This is not surprising and 
reflects the raw material types recorded by McBryde both in GB1 
and GB4 and at the quarry site found close to both rockshelters at 
Spring Creek (McBryde, 1974:312).
Table 85
Stone Types - Column Samples GB1 and GB4
silcrete
GB1
5
GB4
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chalcedony 3 38
quartz 3 9
chert 0 6
siltstone 1 7
jasper/red chert 1 6
sandstone 6 50
other 0 2
Bone Analysis Results - Keryn Walshe (Dept, of Prehistory and 
Anthropology, A.N.U.)
Total number of pieces analysed - 154 
Total weight of pieces analysed - 114.86 gm 
Identifiable bone to anatomical part only - 26 pieces 
Identifiable bone to species - 7 pieces, comprising of:
Macropod (by mandible or individual tooth) - 3 (No's. 193 - GB4, 
zone (z), Level II (55.5-66 cm), 277 - GB4, zone (z), Level III (75-88 
cm), 132 - GB4, zone (z), Level II (51-55.5 cm))
Phalangeroidea (by maxilla fragment) - 1 (No. 18 - GB1, zone (x), 
Level II)
Fish (by facial component) - 1 (No. 195 - GB4, zone (z), Level II (55.5- 
66 cm))
Turtle (by shell fragment) - 2 (No's. 133 - GB4, zone (z), Level II (52- 
55.5 cm), 62 - GB4, zone (z), Level II (41-51 cm)).
The collection of bone material from the column samples 
is far too limited to display any trend such as that found for 
previous excavations such as GB4, where possums take a new 
dietary importance over macropods from Level II to the surface 
(McBryde, 1968). Thus the bone material recovered from the 
column samples is best analysed in view of human activities such 
as food consumption and bone tool making. However its limited
quan tity  only indicates certain  possibilities ra th e r  th an  definite 
in te rp re ta tio n s.
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B urn t Bone
The rockshelters are in a valley characterised by a heavy 
black alluvial soil bordering the w atercourse. W ithin the  shelter 
fight grey sandy deposits overlie white sand. These are very dry 
alkaline soils of pH 8-9. The bone consequently shows either a 
coating of grey sand, removable in  w ater or weak acetic acid, or 
hum ic im pregnation from the alluvial soil. On some bone frag­
m ents definite signs of burning  could be recognised. The bone 
m ateria l can be sorted as:
Colour C ause
yellow /orange/tan hum us or bushfires (low tem pera tu re  burning) 
black/brown hum us or h earth  fires (medium tem perature
bu rn ing )
white na tu ra l bleaching or high tem perature  fires
w hite/blue h ea rth  or pit oven burn ing  (high tem pera tu re
fires)
I t  is the  white/blue group, expressive of calcination 
which can alone be tru ly  associated w ith hum an in itia ted  fires for 
cooking. For calcination to occur the bone needs to be exposed to 
high tem pera tu res (greater th an  400° Celsius) for some tim e 
(approxim ately two hours for m am m al bone). Calcination is then  
associated w ith high tem pera tu re  h ea rth  fires or more likely pit 
ovens where bone has been tossed into the fire or a fire built upon, 
or built w ith, bone m aterial. The calcined group weighing 11.4 g, 
totalled 34 bone pieces.
Bone Tool Production
Two bone fragm ents (from GB4, zone (z), Level III (75-88 
cm)) are the  rem ains of bone points w ith tips missing. 13 other 
fragm ents are e ither broken or unfinished bone tools, indicated by 
notched ends, sp lin ters or negative spaces on the bone shafts. Of 
the to ta l num ber of fragm ents th is represen ts 9.5% of the bone 
m ateria l which could be associated w ith bone tool m aking. Speci-
men No. 197 (GB4, zone (z), Level II (55.5-66 cm)) shows cut marks 
on the long shaft produced either by humans using stone butcher­
ing tools or by a small carnivore such as dasyuroides.
Table 86
Excavated M aterial Catalogue - Column Sam ples zones (x). (v) and
(z)
G ram an Sites GB1 and GB4 - 1987
Bag N um ber D escription W eight (g)
GB.1.87 - T rench 2 unstra tified  m aterial from fill
1 . chalcedony flaked piece 0.7
2. red chert/jasper flake 14.6
3. chalcedony scraper 47.5
4. chalcedony core 135.7
5. shell fragm ent (velesunio) .05
GB.1.87 - 2 (x) I
6. sandstone 19.05
7. ii 20.1
8. ii 10.3
9. if 3.7
10. silcrete flaked piece 19.3
11. bone 2.1
12a. wood 3.09
GB.1.87 - 2 (x) II 
12b.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
silstone flake 0.65
quartz chip 0.08
i i  i i 0.55
sandstone 2.4
i i 3.0
i i 176.98
bone (2 pieces m axilla Phalangeroidea) 
0.39
shell fragm ent (velesunio)
(3 pieces)
ft I» M
If II
0.4
1.0
0.1
0.05
0.5
5.0
charcoal
GB.1.87 - 2 (y) I 
25. chert asymmetric point 0.4
26. vein quartz flake 0.09
27. silcrete flake 0.55
28. sandstone 20.0
29. i t 44.25
30. i f 24.6
31. shell (unidentified gastropod) 0.25
GB.4.87 - Trench 1 zone (e) unstratified material from collapse
1 . chalcedony asymmetric point 0.8
2. silcrete flake 6.12
3. chert blade core 3.65
4. silcrete flake 42.3
5. shell (ve lesu n io ) 8.25
6. i f  i t 8.45
GB.4.87 - 1 (z) I
7. jasper/red chert scraper 1.25
8. silcrete flake 10.5
9. sandstone 14.48
10. bone 2.68
11. shell (ve lesu n io ) 14.38
12. ' " " (4 pieces) 12.5
13. i t  i i 15.2
14. i t  i i 8.39
15. i i  i i 0.6
16. i i  i i 19.8
17. i i  i i 6.32
18. i i  i i 23.1
19. i t  i i 5.6
GB.4.87 l(z)  II (41-51 cm)
20. vein quartz chip 0.28
21. crystal quartz chip 0.5
22. silcrete chip 0.08
23. chalcedony flake 0.2
24. silcrete 0.4
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25. chert 0.35
26. flaked piece 0.85
27. chalcedony flake 0.35
28. silcrete 0.75
29. red chert/jasper flake 0.4
30. silcrete flake 0.05
31. i f  i t 0.3
32. i f  i f 0.2
33. i f  i t 1.3
34. chalcedony flake 0.1
35. silcrete 0.75
36. silcrete blade 1.7
37. flake 0.15
38. i t  i t 0.3
39 chalcedony flake 0.34
40. silcrete 0.2
41. " blade 0.95
42. siltstone flake 1.08
43. silcrete blade 1.35
44. chalcedony flake 0.15
45. t t  fi 0.10
46. silcrete 0.60
47. i t  f t 1.68
48. sandstone 1.78
49. chert flake 0.32
50. chalcedony flake 0.1
51. silcrete 1.4
52. chalcedony blade 0.2
53. silcrete flake 2.08
54. t t  i t 1.42
55. flaked piece 10.05
56. flake 10.50
57. t t  t t 13.58
58. chalcedony flake 1.29
59. sandstone piece w ith circular
no tch/perforation 15.68
60. vein quartz blade 1.65
61. silcrete flake 2.05
62. fragm ent of tu rtle  carapace 0.27
63. silcrete flake 1.6
64. flaked piece 17.85
65. blade core 8.8
66. chert core 23.2
67. silcrete flake 7.3
68. chalcedony flake 0.4
69. flaked piece 6.45
70. silcrete blade 0.62
71. sandstone 191.54
72. 11.34
73. 5.85
74. 1.08
75. 0.6
76. 11.5
77. 6.8
78. 10.2
79. 2.6
80. bone (5 pieces) 1.2
81. bone 0.85
82. (2 pieces) 1.34
83. n 1.8
84. i i 0.62
85. (4 pieces) 1.42
86. i t  t i 3.0
87. i t  t t 0.16
88. t i  i r 2.2
89. i i  t i 0.72
90. t i  t i 1.45
91. i i  i i 0.94
92. (5 pieces) 0.8
93. shell (ve lesun io ) (5 pieces) 3.85
94. i i  i i 13.80
95. I I  IV 4.0
GB.4.87 - 1 (z) II (51-55.5 cm)
96. silcrete blade core
97. " flake
98.
99.
100. 
101.
chip
6.34
0.38
0.9
1.12
0.1
0.2siltstone
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102. red chert/jasper chip 0.18
103. chalcedony chip 0.1
104. i t  i t 0.6
105. silcrete flake 0.64
106. " blade 1.9
107. flake 0.4
108. vein quartz  flake 0.1
109. siltstone 0.3
110. vein quartz  chip 0.02
111. silcrete 0.3
112. vein quartz 0.05
113. silcrete 0.1
114. i f  i t 0.01
115. chalcedony flake 0.42
116. silcrete blade 3.02
117. " flake 0.3
118. i t  i t 1.0
119. t i  i i 1.5
120. sandstone 1.48
121. silcrete flake 5.22
122. i i  i i 0.22
123. i t  i t 13.8
124. i i  i i 2.32
125 chalcedony flake 0.6
126. silcrete flake 15.9
127. sandstone 0.9
128. (4 pieces) 5.3
129. i t 1.9
130. i i 3.38
131. i i 5.4
132. bone (4 pieces including 
m acropod) 3.74
133. bone (70 pieces including tu rtle  carapace) 
18.28
134.
135.
136.
137. 
138 
139.
0.22
1.1
0.22
0.95
0.62
0.79
(3 pieces)
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140. t t 0.11
141. t t 0.06
142. i t 2.98
143. i t 1.9
144. t t 6.5
145. t t 6.5
146. t t 0.22
147. shell (velesunio) (4 pieces) 0.4
148. t t  t t 2.25
149. charcoal 1.45
150. t t 0.01
151. wood 0.1
152. wood 0.28
GB.4.87 - 
153.
1 (z) II (55.5-66 cm)
red chert/jasper flake 1.54
154. chalcedony chip 0.3
155. silcrete flake 1.9
1.56 t t  t t 1.45
157. blade core 1.39
158. chip 0.2
159. flaked piece 2.75
160. flake 6.4
161. t t  i t 1.6
162. blade 0.8
163. flake 1.1
164. t t  t t 0.25
165. chalcedony flake 2.7
166. silcrete chip 0.24
167. flake 1.0
168. chalcedony 0.3
169. silcrete asym m etric point 0.95
170. siltstone flake 0.08
171. silcrete flake 0.28
172. t t  t t 1.3
173. chalcedony flaked piece 1.1
174 siltstone flake 1.55
175. chalcedony 0.32
176. silcrete flaked piece 4.14
177. chalcedony core 2.1
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178. flaked piece 0.46
179. flake 2.12
180. tf IV 4.74
181. red chert/jasper piece 6.1
182. silcrete flake 2.89
183. chalcedony 1.45
184. silcrete 35.6
185. bone 0.79
186 chalcedony flake 2.24
187. flaked piece 1.42
188. silcrete flake 9.2
189. flaked piece 14.2
190. flake 4.35
191. sandstone 34.1
192. chalcedony flake 1.1
193. bone (7 pieces including
macropod) 7.8
194. (3 pieces) 2.02
195. " (fish) 2.65
196. (2 pieces) 1.28
197. (shaft w ith cut m arks) 21.10
198. shell (velesunio) 2.5
199. 43.35
200. (3 pieces) 5.8
201. 76.7
202. 12.9
203. 23.5
204. 21.4
205. 22.3
206. 20.39
207. (6 pieces) 39.9
GB.4.87 - 1 (z) II (66-75 cm)
208. silcrete flake (with edge
frac tu res) 5.2
209. ti ft 39.0
210. chalcedony flake 2.55
211. silcrete " (with retouch) 7.55
212 vein quartz 1.3
213 silcrete " 0.48
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214. bone 0.25
215. silcrete flake 1.45
216. chalcedony flaked piece 0.72
217. silcrete flake 1.15
218. f t  1! 1.44
219. If  I t 4.8
220. blade 2.3
221. bone 0.29
222. silcrete flake 2.25
223. " blade 0.84
224. chip 0.1
225. f t  i f 0.05
226. i t  t t 0.05
227. i t  t t 0.01
228. t t  i t 0.05
229. siltstone 0.15
230. bone 0.44
231. chert flake 0.4
232. t t  t t 2.38
233. silcrete 2.89
234. t t  t t 0.4
235. shell (velesunio) 0.01
236. silcrete blade 1.6
237. silcrete chip 0.15
238. bone 0.1
239. t t 0.2
240. silcrete chip 0.01
241. t t  t t 0.1
242. chalcedony flake 0.36
243. t t  t t 0.7
244. silcrete 0.71
245. chert 0.59
246.
247.
sandstone (possible 
grindstone piece)
t t
392.32
168.1
248. (3 pieces) 10.73
249 t t 0.75
250. (2 pieces) 1.48
251. t t 0.92
252. t t 3.49
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253. II 1.45
254. " 6.48
255. (3 pieces) 9.1
256. (5 pieces) 36.2
257. i t 53.4
258. bone (5 pieces) 4.0
GB.4.87 - 1 (z) III (75-88 cm)
259. chalcedony flake (w idth edge
frac tu res) 0.55
260. silcrete flake 0.13
261. siltstone chip 0.12
262. chalcedony 0.07
263. vein quartz  " 0.07
264. silcrete 0.1
265. i t  i t 0.18
266. sandstone 4.4
267. chalcedony chip 0.02
268. silcrete 0.1
269. f t  i t 0.5
270. red chert/jasper chip 0.2
271. silcrete flake 2.5
272. chalcedony 0.27
273. sandstone (6 pieces) 41.6
274. t t 62.5
275. i f 147.7
276. bone (11 pieces) 1.65
277. (macropod) 1.44
278. n 0.99
279. shell (velesunio) (4 pieces) 7.04
280. i t  i t 0.08
281. t t  i t 2.7
282. piece of red pigm ent 0.22
GB.4.87. - 1 (z) III (88-95 cm)
283. chalcedony retouched scraper
(w ith use-wear) 9.64
264. Moore Ck. Greywacke(?) flake
from edge-ground im plem ent 4.2
285. silcrete broken backed blade 0.2
silcrete flake286.
287.
288.
289.
290.
291.
292.
»» i t
bone
silcrete flake 
crystal quartz flake 
bone (5 pieces) 
shell (3 pieces)
3.5
1.26
0.1
0.5
1.4
1.08
2.54
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Appendix D
GBl AND GB4 COLUMN SAMPLE EXCAVATION
USE WEAR AND RESIDUE ANALYSIS RESULTS
Only small numbers of artefacts with edge fractures and 
residues were recovered from the column samples. However the 
percentage of such artefacts among all flaked stone artefacts 
recovered was quite high, particularly at GB1. At GB1 three 
artefacts (19% of all artefacts, 75% of tools) excavated in 1987 have 
residues, the figure for GB4 - three artefacts represents a much 
lower percentage (2% of all artefacts, 30% of tools). The numbers of 
artefacts with use-wear or retouch edges are higher at GB1 than at 
GB4. At GB1, four artefacts (25% of all artefacts) have some form of 
edge modification whereas at GB4, ten artefacts (15.3% of all 
artefacts) have modified edges. The percentages of edge modified 
artefacts recovered from the column samples are lower than those 
recovered during the 1960s excavations. The large numbers of 
unused flakes recovered may be an indication that both columns 
were excavated in areas of the sites used for production of artefacts 
or discard of flaking debitage, rather than as tool utilisation areas. 
All columns excavated were located on outer margins of the site 
boundaries, areas likely to be used for such activities.
The percentages of artefacts with residues therefore 
appears to be particularly high (see Chapter 6) indicating that the 
residue protection measures instituted during the column excava­
tion were successful. If the areas excavated had been primarily 
used for tool use as well as manufacturing and discard, it is likely 
that the percentage of artefacts with residues would have been 
higher. Other implications of the residue distribution among the 
artefacts excavated in 1987 are discussed in chapter six. Details of 
residues and use wear located on stone artefacts excavated in 1987 
are discussed below.
GB1.87 - Artefacts with use wear, retouch or residues
GB1.87 T2 unstrat. 2 (Plate 15a)
Utilised flake - red chert/jasper
No use wear was observed on this artefact, however there were use 
related residues on the sharp edge of the flake.
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V en tra l face - brown, flaky, sm eared  residue w hich provided a 
strong reaction to the H em astix test. E rythrocytes were found on a 
slide of the sta in  when viewed a t x500-1000. The residue is probably 
m am m al blood.
Dorsal face - white, fluffy p lan t fibres from worked m aterial.
This artefac t is probably a butchering tool and m ay also have been 
used  to work Pimelea fibre. Such activities will not always pro­
duce use-w ear (see C hapter 7).
GB1.87 T2 uns tra t. 4 
Core - chalcedony
No use w ear was observed on th is flake core, however there  were 
residues on and adjacent to the sharp  edge of a strik ing  platform . 
These residues were:
1. An unidentified h a ir buried in  soil found adhering to a 
flake scar. The h a ir is broken and split in  several places. It has 
several characteristics common to the h a ir of both hum an  and 
m acropods: fragm ented m edulla, fla ttened  irreg u la r mosaic 
cu ticu lar scales, sm ooth scale m argins and discontinuous 
p igm en tation .
2. Positive blood te s t resu lts  were obtained from the adja­
cent flake scar even though no residue was visible. Two or th ree  
red  blood cells were p resen t ina  residue sam ple removed from the 
te s t  site  and  placed on a microscope slide for view ing a t x500 
m agnification. I t is possible th a t the core was used as a butchering 
tool or m ay be p resen t as a resu lt of the  tool knapper cu tting  his 
h a n d s .
GB1.87 2(y)I 25 (Plate 110)
Asym m etric point - chert
Use w ear - transverse  snap a t tip  - in itia tes ven tra l face, term inates 
dorsal face.
Edge frac tu re  - D orsal face - two bending frac tu res w ith  fea ther 
term - ina tions, five bending/snap frac tu res. V en tra l face - one 
bending/snap  fracture .
Residues - possible collagen fibre on apex of edge
- strong positive blood test result, red blood cells present in 
brown g ranu la r stain  on both faces of edge
- p lan t fibres on both faces of edge
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This backed blade has probably been used as a butchering tool or 
spear barb. The plant material may also have been worked with 
the tool or may be present as a result of spear barb use.
GB.1.87 T2 unstrat. 3 (Plate 160)
Scraper - chalcedony
This artefact has retouch on its dorsal face, and small 
shallow step fractures on the opposite ventral face. No residues 
were observed but this artefact was probably used to scrape 
medium density wood.
GB4.87 - Artefacts with use wear, retouch or residues
GB4.87 1(e) unstrat. 1 (Plate 161)
Asymmetric point - Chalcedony
Use wear - transverse snap at tip which initiates at the dorsal face 
- edge fractures; bending fractures with snap, step and feather 
terminations on both faces of the edge.
Residues- red/brown resin on butt (containing starch grains), black 
resin on backed area of tip and chord of both faces.
This backed blade has possibly been used to work a black 
resin producing plant, although this resin may have been used to 
haft the artefact. The red/brown resin also appears to be a hafting 
resin.
GB4.87 l(z)I 7
Retouched scraper - jasper/red chert
This artefact has a retouched dorsal face and one bend­
ing/snap fracture on the ventral face of the retouched edge. No use 
related residues were observed.
GB4.87 l(z)II - top 22 
Small flake/chip - silcrete
No use wear was observed on this artefact, but use- 
related residues were found on both faces of the sharp edge. These 
residues were:
1. Thick red/brown resinous smears just behind edge on
both faces. This residue was smeared at an angle parallel to the 
edge.
2. Plant fibres and starch grains were also found on both
faces of the edge in association with the resin residue.
It is likely that this artefact was used to cut or slice 
starchy resinous plants.
GB4.87 l(z)II - middle (B) 169 
Asymmetric point - silcrete
Other than backing retouch no modification of this 
artefact was observed. No use related residues were found. This 
artefact was coated with a thick calcareous soil residue, which 
made it difficult to see any small edge fractures which may have 
been present. No large fractures were seen and it is likely that this 
backed blade was not used.
GB4.87 1 (2)n bottom 208 
Utilised flake - silcrete 
No retouch
Use wear -Dorsal face - four bending/snap fractures, three bend­
ing/ feather fractures, one bending/step fracture
Ventral face - four bending/snap fractures, two 
bending/feather fractures.
No residues were observed but this flake was probably used to cut 
plant material.
GB4.87 1(2) bottom 211 
Retouched flake - silcrete
No use wear or residues were observed but there are two or three 
retouch flake scars on the dorsal face at the distal end of the flake.
GB4.87 1(2) top 259 
Utilised flake - chalcedony 
No retouch
Use wear -Dorsal face - three bending/step fractures.
Ventral face - four bending/snap fractures, one 
bending/step fracture.
No residues were observed but this flake may have been used as a 
wood scraper. The flake may have been held at a steep angle and 
used to smooth the surface of a completed wooden implement.
GB4.87 l(z )in  bottom 283 (Plates 162 and 163)
Scraper - chalcedony
Three working edges - two scraping, one planing 
Use w ear - scraping edges - both are retouched on the dorsal faces 
and both have bending fra tu res w ith step and fea ther term inations 
on ven tra l faces. Pronounced edge rounding and b righ t smooth 
Stage th ree  polish can be seen on the apex of each scraping edge.
- p laning edge - on the ventra l face is a ridge which 
creates an  obtuse angled edge. Snap and step fractures can be seen 
on one side of the ridge. Yellow-brown resinous residues are 
located opposite the edge fractures on the other side of the ridge and 
inside some of the edge fractures.
Residues - Yellow/brown resinous m ateria l containing starch  
grains is sm eared a t 90° to both retouched scraper edges on the 
ven tra l face. The residue also occurs in retouch scars on the 
dorsal face. The two scraping edges appear to have been used to 
scrape starchy, resinous, siliceous plants. The edge on the dorsal 
ridge appears to have been used to plane resinous p lan t m ateria l or 
wood.
GB4 l(z)III bottom 284 (Plate 164)
Edge-ground flake - Moore Ck. greywacke?
This flake has very fine striae  aligned in one direction on 
the flat unfractured  face. No use w ear or use rela ted  residues 
were located on th is artefact. The flake appears to be from an edge- 
ground hatchet.
GB4.87 l(z)III bottom 285 
Broken backed blade - silcrete
This blade w ith backing retouch has been transversely  
snapped a t the b u tt and the tip. No in itiation  or term ination  points 
could be identified. No use w ear or residues were seen.
I t  is difficult to determ ine w hether th is backed blade was 
broken during use or accidentally, however as there  are  no other 
forms of dam age on the artefact chord, it is likely th a t th is artefact 
was broken accidentally or during  m anufacture.
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Appendix E
RADIOCARBON DATES OBTAINED FROM MATERIAL 
EXCAVATED FROM GBl IN 1987
Sample Code No. Stratigraphic location Type of Date
material
GB1.87 2(y)II 45 22 cm below surface charcoal 7840±370BP
(ANU 6504)
GB1.87 2(x)II 23 47 cm below surface charcoal 1500±540BP
(ANU 6505)
NEW RADIOCARBON DATE OBTAINED FROM MATERIAL 
EXCAVATED FROM OBI IN 1965
Sample Code No. Stratigraphic location Type of Date
material
GB1.65 l(b)II Level II trench 1 charcoal 3700±240 BP 
(collected from bag (ANU 6503)
of bone excavated 
from this level 
and zone).
Appendix F
EXCAVATION OF COLUMN SAMPLES FROM GRAMAN SITES
GB1 AND GB4
A Report to Local Aboriginal Land Councils of Inverell and Moree 
Introduction
Sites GB1 and GB4 were originally excavated by Professor 
Isabel McBryde in 1965, 1966 and 1967. Stone artefacts recovered in 
these investigations have beeen studied by McBryde and others (see 
McBryde, 1974, 1976 and 1977). In the process of this study many 
artefacts were cleaned, labelled and handled extensively, which is 
to be expected when stone tools are examined. However this wash­
ing and handling caused the removal of material from the surface 
of the artefacts which may have come into contact with the 
artefacts when they were used by the people who lived in the 
Graman rockshelters.
In order to check how much of this material, or residue, 
has been removed a column sample, or small excavation, was 
made at each of the sites. The stone tools excavated from these 
columns have been handled as little as possible, and have not been 
washed or labelled to prevent the residues from being damaged or 
removed.
Methods of Excavation of Column Samples
The column samples in each site were excavated by 
removing part of the soil from the old trenches excavated by 
McBryde in the 1960s, then soil was removed from a 30 cm square 
at the side of the old trench in an area that had not been excavated 
before. These columns are shown on the site plans, figures 1 and 
4, and in more detail in figures 2 and 5. Photographs of the 
column excavations can be seen in plates 4, 5, 10 and 11.
Site GB1
It was necessary to excavate two 30 x 30 cm columns side 
by side in site GB1 because the first column, zone (x), contained 
only a few stone tools which were no enough to allow me to 
examine the residues properly. The second column, zone (y), 
contained more stone tools than zone (x) and so will allow me to 
analyse the residues more accurately.
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The columns also contained animal bone, freshwater 
mussel shell, charcoal and plant material which are also being 
examined.
When finished the column excavation was approximately 
50 cm deep from the surface of the site to the sandstone rock floor.
A cross-section of this column is shown in figure 3.
Site GB4
One 30 x 30 cm column was excavated in site GB4. This 
column contained a lot more stone artefacts than both the columns 
in site GB1 and also contained large amounts of animal, fish, or 
turtle bone, freshwater mussel shell, charcoal and wood. Most of 
the stone tools were found from 46.5 to 66.0 cm below the surface 
showing that the site was probably occupied by people most often 
when this level was at the surface of the shelter. Figure 6 shows a 
cross-section of the column in site GB4.
Soil Samples
Extra soil samples were taken from one column in each 
site so that microscopic plant skeletons in the soil could be 
collected. These skeletons, called phytoliths, survive in the soil for 
very long period of time and when identified can be used to show 
the kinds of plants that grew around the sites and were used for 
food or as raw materials by the people who lived in them. The soil 
samples are being analysed in Canberra by Ms. Doreen Bowdery.
Site Conservation
After the columns were excavated the soil was replaced 
and the timber and sheets of iron originally placed by McBryde to 
protect the soil in the sites from water and animals were put back 
over the old trenches. The sheets of iron had been moved away 
from the sites, particularly site GB4, by cattle, people and probably 
wind (see plates 7, 8, 9) so they were weighed down with stones to 
prevent any more movement. Photographs 1, 2, 3, 7, 8 and 9 show 
the sites before the column excavation and photographs 6, 12 and 13 
show the sites after all work had been completed.
New Site Recorded
During the excavation of the columns in site GB1 Ms. 
Doreen Bowdery found a site that had not been recorded before.
This site, a rock shelter with stone, shell and animal bone on the 
surface, was found 300 m. south of site GB1 on the same sandstone 
cliff as site GB1, overlooking Ottley's Creek.
Analysis of the Artefacts from the Column Samples at GB1 and 
GB4
The first analysis of the stone artefacts from the column 
samples has shown that most of the stone artefacts are stone 
flakes, chips and cores. Most of this stone appears to be by-products 
of stone tool making. Very few of the tools found in the columns 
appear to have been used and most of the artefacts that probably 
have been used are scraping tools, small flakes (probably cutting 
tools) and backed blades (probably spear barbs).
The animal bone from the columns is being analysed by 
Ms. Keryn Walshe from the A.N.U. Most of the bone was too 
broken to be identified but bone from wallabies, possum, fish and 
turtle have been found.
Some of the bone was burned in fires or pit ovens at high 
temperatures in the sites and other pieces of bone appear to be 
broken bone tools such as bone points. One piece of bone has cut 
marks on it which may have been made when the meat on the bone 
was cut with a stone tool.
Other material collected from the columns which has not 
yet been analysed includes: large freshwater mussel shells, wood, 
charcoal and red pigment.
All of the stone artefacts from the column samples have 
been examined under a microscope to look for wear on the tools 
which may have been caused by use, such as scratches and 
breakages on the tool edges. The microscope will also be used to 
look for residues that came into contact with the tools when they 
were used by the people living at Graman. To protect these 
residues none of the tools have been washed and each one is stored 
separately in a plastic bag.
The examination of these tools is still in progress but so 
far I have found 8 tools with wear marks that may have been 
caused by use and 6 artefacts which have residues on their 
surfaces. When this work is completed a further report of the 
results will be made to the Local Aboriginal Land Councils at 
Inverell and Moree.
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Appendix G
WORKED MATERIALS USED IN EXPERIMENTS
Acacia doratoxylon A. Cunn. Lancewood, Currawang, Spearwood 
Location: Western Slopes and Plains, N.S.W. (Burbidge and Gray, 
1970; Holliday and Hill, 1974)
Collected: Australian National Botanic Gardens, Canberra.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood 
chopping wood 
sawing wood
Used by Aborigines for: spear shafts. (Kamminga, 1978; 1988) 
Density: 915 kg/m^ (Cause et al., 1974)
Acacia mearnsii DeWild. Green Wattle, Black Wattle 
Location: Graman area (Pearson, 1973; Burbidge and Gray, 1970; 
Costermans, 1981)
Collected: Bungendore, N.S.W.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood 
cutting wood 
chopping wood 
graving wood
Used by Aborigines for: wooden implements and weapons (spears, 
shields), fuel. Gum eaten. (Pearson, 1973; Kamminga, 1978, 
1988)
Density: 745-800 kg/m^ (Kamminga, 1978; Boland et al, 1984)
Acacia melanoxylon R.Br. BlackwoodLocation: Graman area 
(Burbidge and Gray, 1970; Costermans, 1981)
Collected: A.N.U., Canberra
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood
Used by Aborigines for: spearthrowers, shields, bark used as a
fish poison. (Cribb & Cribb, 1981; Kamminga, 1978, 1988)
Density: 615-640 kg/m^ (Boland et al., 1984)
Acacia pravissima F. Muell. Ovens Wattle, Wedge Leaf Wattle 
Location: Southern Tablelands (Armitage, 1969; Costermans, 
1981)
Collected: A.N.U., Canberra.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood
Density - Medium (500-800 kg/m^)
Angophora floribunda (Sm.) Sweet Rough-barked Apple 
Location: Ottley's Creek Valley (McBryde, 1974; Holliday and Hill, 
1974;
Costermans 1981).
Collected: A.N.U., Canberra.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood
Used by Aborigines for: hafting (resin), medicine, water (roots), 
implements (wood), leaves (bedding) (Cribb and Cribb, 1976, 1981, 
1983; Lance, 1982).
Density: 800 kg/m^ (Boland et al., 1984)
Archaeological evidence - leaves and fruit in both sites. Could 
have been blown in (Lance, 1982).
Brachychiton populneum (Scott et Endl.) R. Br. Kurrajong 
Location: Ottley's Creek Valley (McBryde, 1974)
Collected: Graman and Queanbeyan, N.S.W.
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Experiments conducted:
dry plant fresh plant
scraping bark/wood scraping bark/wood
cutting bark/wood sawing wood
scraping inner bark 
grinding seeds
Used by Aborigines for: Fibre to make string (inner bark), seeds 
eaten after grinding into flour, tap root eaten after grinding and 
baking, resin used for hafting.
Density: 450 kg/m^ (Boland et al., 1984)
Silica content: 0.15% (wood) (from related species B. acerifolius)
(Fullagar, 1986).
Archaeological evidence: one leaf and one fruit (seed case) found
in site GB1. Could have blown into site (Lance, 1982).
Callitris collumellaris R.Br. ex R. Baker and H.G. Smith White 
Cypress Pine
Location: Ottley's Creek Valley (Gray, 1961).
Collected: Graman, N.S.W., Molonglo Gorge, A.C.T.
Experiments conducted:
dry plant fresh plant
scraping bark scraping bark
scraping wood scraping wood
sawing wood sawing wood
Used by Aborigines for: implements, firewood (timber), hafting
resin, spear shafts (Cribb and Cribb, 1981; Lance, 1982).
Density: 688 - 690 kg/m^ (Boland et a/., 1984; Kamminga, 1988).
Silica content: (from related species C. rhomboidea ) bark 0.10%,
wood 0.05% (Fullagar, 1986)
Archaeological evidence: constitutes 30% of charcoal from fires in
both sites, seed cases in GB4 (McBryde, 1976; Lance, 1982).
Dianelia revoluta (R. Br.) Flax Lily
Location: Ottley's Creek Valley (Burbidge and Gray, 1970)
Collected: Australian National Botanic Gardens, Canberra.
Experiments conducted:
dry plant
none
fresh plant
slicing leavesUsed by Aborigines
for: leaf fibres for string, berries for dye (Cribb and Cribb, 1981; 
Lance, 1982).
Silica content: 0.19% leaves (Fullagar, 1986).
Archaeological evidence: concentrations of Dianella sp. fibre near 
possum nest in GB4. Lilliaceae pollen in GB1 (Sandor, 1969; 
Lance, 1982).
Eucalyptus blakelyi Maiden Blakely's Red Gum
Location: Ottley’s Creek Valley (Pearson, 1973; Costermans, 1981;
Boland et al., 1984).
Collected: A.N.U., Canberra
Experiments conducted:
dry plant fresh plant
Used by Aborigines for: implements, firewood (timber) (Lance,
1982)
Density: 980 kg/m3 (Boland et al., 1984)
Archaeological evidence: Fruit and leaves in both sites. Could
have blown into sites. Charcoal in hearths in both sites (Lance, 
1982).
Eucalyptus bridgesiana R.T. Baker Apple Box
Location: Ottley's Creek Valley (Sandor, 1969; Costermans, 1981)
Collected: A.N.U., Canberra
Experiments conducted:
dry plant fresh plant
Used by Aborigines for: wooden implements, firewood (Cribb and
Cribb, 1981).
Density: 979-995 kg/m^ (Cause et al., 1974)
Archaeological evidence: pollen in site GB1 (Sandor, 1969).
scraping bark 
scraping wood 
sawing wood 
drilling wood
scraping outer bark 
scraping inner bark 
scraping wood
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Eucalyptus camaldulensis Dehnh River Red Gum 
Location: Ottley's Creek Valley (Holliday and Hill, 1974; 
Costermans, 1981; Lance, 1982)
Collected: Australian National Botanic Gardens, Canberra. 
Experiments conducted:
dry plant fresh plant
graving/scoring wood scraping bark
scraping wood 
sawing wood
Used by Aborigines for: canoes (bark), food (kino, seeds), imple­
ments - club, carrying vessel (wood), firewood (Pearson, 1973; 
Cribb and Cribb, 1976, 1981; Lance, 1982; Kamminga, 1978,1988) 
Density: 880 - 925 kg/m^ (Boland et al., 1984; Kamminga, 1978, 
1988)
Silica content: bark 0.34%, heartwood 0.06%, sapwood 0.22% 
(Fullagar, 1986).
Archaeological evidence: leaves, fruit and charcoal in both sites
(Lance, 1982).
Eucalyptus globulus ssp. bicostata (Maiden et al. ) Kirkpatrick. 
Blue Gum.
Location: New England Tablelands (Boland et al., 1984)
Collected: A.N.U., Canberra.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping timber
Density: 900 kg/m^ (Boland et al., 1984)
Eucalyptus mollucana Roxb. Grey Box
Location: Western slopes and tablelands, N.S.W. (Costermans,
1981; Boland et al. , 1984)
Collected: Australian National Botanic Gardens, Canberra.
Experiments conducted:
dry plant fresh plant
none scraping bark
scraping wood 
smoothing wood
259
Used by Aborigines for: wooden implements (digging stick), fire­
wood (Kamminga, 1988).
Density: 1100 - 1105 kg/m^ (Boland et al.y 1984; Cause et al. , 1974) 
Archaeological evidence: pollen in site GB1 (Sandor, 1969).
Myoporum montanum Water-bush
Location: Inverell district, N.S.W. (Gray, 1961; McBarron, 1977; 
Costermans, 1981)
Collected: Australian National Botanic Gardens, Canberra.
Experiments conducted:
dry plant fresh plant
none grinding seeds
Used by Aborigines for: Food - fruit eaten, seeds ground and
baked into flour cakes.
Archaeological evidence: dry uncarbonised seeds from Myoporum 
sp. in GB4 Lance, 1982).
Pimelea sp. Banks et. Sol. Rice Flower 
Location: Graman area (Gray, 1961)
Collected: Adaminaby, N.S.W.
Experiments conducted:
dry plant fresh plant
none scraping bark to produce fibre
slicing bark to produce fibre
Used by Aborigines for: string (bark), food (fruit) (Cribb and Cribb, 
1976,1981).
Themeda australis (R. Br.) Stapf. Kangaroo Grass 
Location: Ottley's Creek Valley (Gray, 1961; Burbidge, 1968) 
Collected: A.N.U., Canberra.
Experiments conducted:
dry plant fresh plant
seed grinding seed grinding
Used by Aborigines for: food (seeds ground and baked into flour
cakes).
Archaeological evidence: Gramminae pollen in GB1, Gramminae 
phytoliths in GB1. Ground grass seeds found in both sites 
(McBryde, 1976; Bowdery, 1984).
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Typha muelleri P resl B ulrush
Location: Ottley's Creek Valley (Burbidge and Gray, 1970)
Collected: A.N.U., C anberra.
E xperim ents conducted:
dry p lan t fresh p lan t
none saw ing stem
scraping stem  
splitting stem  
splitting leaves
Used by Aborigines for: fibre (stem), starch  food (undergound
stem) (Cribb and Cribb, 1976, 1981, 1983)
Silica content: stem  0.19%, root 0.18%, leaves 0.23% (Fullagar,
1986)
Xanthorrhoea australis R. Br. Blackboy, G rasstree 
Location: G ram an area  (McBryde, pers. comm., 1988)
Collected: Goonoowigall, N.S.W., Budaw ang M ountains, N.S.W. 
E xperim ents conducted:
dry p lant  fresh p lan t
scraping flower spike cutting leaves
cutting flower spike cutting flower spike
scraping resin  
grinding  resin
Used by Aborigines for: hafting resin, spear shafts (flower spike),
fire m aking (flower spikes used as fire drills), food (starch  from 
leaf base, nectar from flowers) (Cribb and Cribb, 1976, 1981; 
Kam m inga, 1988)
Silica content: tru n k  0.07% - 1.29% (Fullagar 1986)
Archaeological evidence: Xanthorrhoea resin  identified chroma- 
tographically on a t least one artefact. S im ilar resin  found on
artefacts in  both sites.
Appendix H
DETAILS OF TOOL USE EXPERIMENTS
Details of each experiment are provided in coded form and listed 
according to the material worked and the mode of use. Experi­
ment No. 1 is provided below in a manner that indicates the mean­
ing behind each coded number or letter.
1 (experiment number), S (stone material silcrete, chalcedony, 
volcanic tuff or basalt), 50.9 (tool length mm), 15.5 (tool width mm), 
7.4 (tool thickness mm), 50.2 (length of utilised edge, 49, 57, 65 (edge 
angles), 85-90 (angle of edge to worked material), 5 (duration of use 
in minutes), cx, irr, (plan and end view of edge convex, irregular - 
cv = concave, str = straight), B/Sn 3, B/F 2 (no. of fractures by type - 
B/Sn = Bending/snap, B/F = /Feather, B/St = /Step, B/H = Hinge; 4.0 
(total width of fractures in mm); no. ro., no. po., (degree of 
rounding and polish - no = none, si. = slight, m = medium, p = 
pronounced). »
In fully codified form the above is provided as follows:
1., S, 50.9, 15.5, 7.4, 50.2, 49, 57, 65, 85-90, 5, cx, irr, B/Sn 3, B/F 2,
4.0, no. ro., no po.
All experiments with the exception of several which do not fit this 
codified system (and which are described more fully) are detailed 
below.
Typ ha muelleri 
Slicing leaves
1., S, 50.9, 15.5, 7.4, 50.2, 49, 57, 65, 85-90, 5, cx, irr, B/Sn 3, B/F 2,
4.0, no. ro., no. po.
4., S, 40.0, 18.5, 8.6, 26.5, 43, 52, 55, 90, 10, str., str., B/St 3, 2.25, no. 
ro, no. po.
Sawing stalk
5., S, 54.5, 22.6, 11.1, 44.0, 24, 25, 31, 90, 5, irr, str, B/Sn 7, B/F 2, B/St 
1, 26.5, si. ro., no. po.
2., S, 66.0, 20.6, 7.2, 35.0, 44, 40, 56, 85-90, 8, irr., str., tip snap (init 
V/F, term. D/F), B/Sn 4, B/F 3, B/St 3, B/H 1, 14.75, si. ro., no. po. 
Scraping stalk
3., S, 30.75, 48.6, 11.1, 29.0, 47, 67, 67, 50-60, 10, cv, cx, B/Sn 1, B/St 2, 
1.5, si. ro., no. po.
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6., S, 40.0, 20.9, 6.2, 30.6, 64, 50, 41, 55-65, 5, cv, cx, B/St 1, 0.5, no. 
ro., no. po.
Xanthorrhoea sp.
Cutting leaves
7., v.t., 36.5, 23.3, 9.5, 25.0, 46, 50, 28, 90, 0.2, cv, str, B/Sn 1, B/F 1,
B/St 1, 0.6, no. ro., no. po.
12., S, 24.2, 10.7, 3.7, 21.0, 37, 32, 51, 90, 2, str, cv, B/Sn 4, B/F 2, 5.75, 
no. ro., no. po.
Scraping spike
8., S, 76.4, 48.9, 24,4, 39.0, 85, 99, 106, 60-65, 5, cv, cv, B/F 4, B/St 6,
15.5, si. ro., no. po.
Scraping resin lump
49., S, 29.8, 50.6, 10.7, 42.0, 104, 111, 97, 45-55, 2, str, cx, B/F 5, B/St 9,
13.75, m. ro., no. po.
Sawing spike
9., S, 71.4, 27.21, 11.7, 27.0, 26, 42, 38, 90, 7, irr, str, B/Sn 1, B/F 6,
B/H 1, 6.25, no. ro., no. po.
10., S, 45.2, 17.9, 7.8, 28.0, 44, 39, 35, 90, 5, irr, str, tip snap (init DF, 
term VF) B/Sn 8, B/F 7, B/St 1, 19.25, no. ro., no. po.
Slicing spike
11. S, 36.9, 15.9, 7.6, 29.0, 38, 42, 36, 90, 6, str, str, B/Sn 3, B/F 6, B/St 
1, 7.5, no. ro., no. po.
Acacia mearnsii 
Graving bark and wood
13., S, 75.8, 65.7, 12.5, 5.0, 75, 97, 102, 30-40, 10, irr, irr, B/F 2, 4.5, 
med. ro., no. po.
Scraping bark
14., S, 49.0, 34.1, 19.1, 33.0, 89, 81, 76, 45-55,15, str, str, B/F 7 , B/St 1,
7.75, si. ro., no po.
Chopping wood
15., S, 105.5, 67.4, 27.8, 96.0, 62, 40, 35, 70-110, 8, cx, cx, B/Sn 9, B/F 
;19, B/St 15, B/H 1, 93.5, no. ro., no. po.
Sawing wood
16., S, 59.6, 35.6, 17.2, 35.0, 39, 47, 46, 80-90, 5, cv, str., B/Sn 5, B/F 9,
B/St 3, 16.25, med. ro., no. po.
Scraping wood
17., S, 36.0, 30.3, 14.6, 23.0, 95, 99, 93, 50-60, 5, str., cv, B/F 1, B/St 3,
B/H 1, 7.5, st. ro., no. po.
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Brachychiton populneus 
Sawing bark
18., S, 69.0, 46.1, 14.1, 33.0, 40, 56, 50, 90, 5, irr, irr, B/Sn 6, B/F 5, 
B/St 8, 22.25, no. ro., no. po.
20., S, 60.5, 79.1, 19.7, 47.0, 52, 58, 62, 70-90, 1, str, str, B/Sn 1, B/F 2, 
B/St 2, 6.0, no. ro., no. po.
Splitting wood
21., S, 59.5, 34.5, 9.9, 44.0, 46, 43, 43, 90, 3, irr, irr, B/Sn 3, B/F 5, B/St 
4, 15.75, si. ro., no. po.
Scraping bark
19., S, 54.9, 47.8, 18.5, 34.0, 80, 82, 76, 70-80, 5, cv, cv, B/Sn 1, B/F 3, 
B/St 5, 11.5, si. ro., no. po.
22., S, 69.1, 47.2, 9.1, 47.0., 100, 94, 98, 40-50, 10, str, cv, B/F3, B/St 3, 
B/H 1, 9.0, no. ro., no. po.
23., S, 45.6, 33.0, 25.0, 33.0, 77, 78, 93, 30-40, 5, str, cv, B/F 1, B/St 3,
3.5, no. ro., no po.
Callitris sp.
Sawing wood
24., S, 71.8, 46.5, 20.8, 49.0, 52, 53, 58, 80-100, 10, cv, cx, B/Sn 7, B/F 6, 
B/St 3, 15.0, no. ro., no. po.
28., S, 65.5, 109.6, 25.2, 103.0, 64, 48, 66, 90, 5 cv, irr, B/Sn 17, B/F 9, 
B/St 4, 31.0, no. ro., no. po.
Sawing bark
25., S, 68.2, 49.9, 22.3, 52.0, 55, 63, 63, 70-90, 5, irr., str., B/Sn 4, B/F 
6, B/St 2, 11.25, no. ro., no. po.
Scraping bark
25., S, 68.2, 49.9, 22.3, 54.0, 48, 74, 82, 35-50, 5, irr., str., B/F 2, B/St 8,
13.5, no. ro., no. po.
26., S, 34.1, 25.6, 9.4, 24.0, 95, 95, 99, 40-50, 5, cx, cx, B/Sn 2, B/St 1,
2.0, no. ro., no. po.
27., S, 48.5, 26.0, 16.2, 42.0, 93, 90, 72, 60-70, 5, cx, cx, B/Sn 2, B/F 4, 
B/St 2, 12.1, no. ro., no. po.
Scraping wood
24, S, 71.8, 46.5, 20.8, 32.0, 40-80, 60, cv, cx, B/F 6, B/St 7, 10.25, med. 
ro, no. po.
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Acacia pravissima 
Scraping bark
29., S, 54.1, 49.0, 15.0, 41.0, 97, 100, 108, 40-45, 10, str, irr, B/Sn 1, B/F
2, B/St 2, B/H 1, 62.5, no. ro., no. po.
Scraping wood
30., S, 126.4, 100.6, 24.9, 108.0, 79, 74, 74, 55-65, 10, irr., irr., B/Sn 1, 
B/F 11, B/St 5, 51.5, no. ro., no. po.
Acacia sp. (unidentified)
Scraping bark and wood
32., S, 33.9, 41.7, 28.22, 24.0, 95, 93, 91, 50-60, 10, cv, str, B/F 5, B/St 2,
11.0, no. ro., no po.
Scraping wood
33., S, 38.5, 34.6, 28.9, 34.0, 73, 72, 71, 30-40, 5, irr., str., B/F 2, B/St 4,
12.0, no. ro., no. po.
Eucalyptus globulus ssp. costata 
Scraping bark and wood
34., S, 87.8, 75.9, 33.1, 90.0, 74, 74, 57, 30-40, 15, irr., cx, B/F 14, B/St 
5, 15.5, no. ro., no pol.
35., S, 40.2, 51.1, 22.2, 44.0, 84, 72, 85, 60-70, 10, cx, cx, B/Sn 2, B/F 5, 
B/St 1, 7.0, no. ro., no po.
Pimelea sp.
Slicing bark and fibre
36., S, 45.7, 44.2, 11.0, 28.0, 26, 29, 29, 20-30, 10, irr., irr., B/Sn 2, B/F
3, B/St 1, 7.0, no. ro., no. po.
Scraping Bark
37., S, 53.7, 51.9, 31.6, 29.0, 94, 90, 94, 60-70, 5, str., str., B/F 8, B/St 
1, 7.75, no. ro., no. po.
Acacia melanxoylon 
Scraping bark
38., S, 35.6, 25.4, 17.0, 26.0, 91, 91, 94, 50-60, 10, str, str, B/F 2, B/St 1,
4.0, no. ro., no. po.
39., S, 52.9, 35.2, 19.3, 37.0, 94, 96, 93, 20-30, 10, cv, cv, B/Sn 1, B/F 7, 
B/St 4, 15.0, m. ro, no. po.
40., S, 27.3, 72.9,16.8, 36.0, 62, 66, 54, 30-40, 5, str, cv, B/Sn 3, B/F 4, 
B/St 5, 15.75, no. ro., no. po.
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Dianelia revoluta 
Slicing leaves
50., C, 30.6, 19.0, 5.2, 20.0, 57, 57, 56, 90, 10, irr, cv, B/F 2, 1.25, no. 
ro., no. po.
51., S, 40.1, 17.1, 6.9, 26.0, 46, 55, 62, 90, 20, irr, str, B/F 2, 1.25, no. 
ro., no po.
Eucalyptus camaldulensis 
Sawing wood
52., S, 53.8, 41.0, 6.5, 49.0, 48, 41, 35, 90, 7, cv, str, B/Sn 12, B/F 7, 
B/St 2, 22.75, no. ro, no. po.
Scraping bark
53., S, 56.1, 47.3, 18.5, 53.5, 99, 106, 76, 45-55, 20, cx, cx, B/Sn 1, B/F 
6, B/St 4, 8.5, no. ro., no po.
Scraping wood
54., S, 66.6, 50.5, 15.5, 49.0, 87, 92, 95, 35-45, 20, st, cx, B/F 8, B/St 3,
12.0, m. ro., no. po.
55., S, 44.6, 26.2, 11.2, 32.0, 82, 74, 73, 40-45, 20, cx, irr, B/Sn 2, B/F 4, 
B/St 3, B/H 1, 6.75, si. ro., no. po.
56., S, 37.1, 16.0, 6.0, 34.0, 39, 41, 38, 85-90, 5, cv, str, B/Sn 18, B/F 2, 
B/St. 1,18.75, no. ro., no po.
Scoring/graving wood
93., S, 54.6, 25.7, 12.6, 55.0, 40, 54, 49, 90, n/a, n/a, n/a, tip snap (init 
edge, term back), tip snap (init DF, term VF), no. ro., no. po.
94., S, 36.3, 13.3, 9.2, 34.0, 46, 44, 61, 90, n/a, n/a, n/a, tip snap (init. 
edge, term, back), no. ro., no. po.
95., S, 17.8, 12.1, 2.7, 13.0, 40, 38, 37, 90, n/a, n/a, n/a, tip snap 
(init/term indeterminate), no. ro., no. po.
96., S, 12.7, 6.6, 3.4, 7.0, 39, 36, 41, 90, n/a, n/a, n/a, tip snap (init. 
edge, term, back), no. ro., no po.
97., C, 9.8, 5.3, 2.2, 9.0, 36, 48, 48, 90, n/a, n/a, n/a, tip snap (init. 
edge, term back), no. ro., no. po.
98., Cl, 9.6, 4.6, 2.5, 9.0, 36, 37, 31, 90, n/a, n/a, n/a, tip snap (init. 
VF, term. DF), no. ro., no po.
99., S, 37.6, 10.7. 6.0, 21.0, 21, 73, 84, 90, n/a, n/a, n/a, tip snap (init. 
back, term, back), no. ro., no. po.
100., S, 21.6, 13.2, 7.3, 20.0, 49, 46, 39, 90, n/a, n/a, n/a, tip snap 
(init./term. indeterminate), no. ro., no. po.
101., S, 34.6, 15.6, 7.1, 25.0, 48, 47, 46, 90, n/a, n/a, n/a, tip snap (init. 
edge, term, back), no. ro., no po.
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102., S, 34.5, 16.8, 6.5, 24.0, 37, 42, 41, 90, n/a, n/a, n/a, tip snap (init. 
edge, term, back), no. ro., no. po.
103, S, 38.0, 25.7, 5.9, 37.0, 91, 92, 103, 90, n/a, n/a, n/a, tip snap 
(init. edge, term, back), no. ro., no. po.
104., S, 96.2, 43.6, 18.7, 63.0, 38, 33, 39, 90, n/a, n/a, n/a, tip snap 
(init. DF, term. VF), no. ro., no. po.
105., S, 46.0, 42.6, 10.0, 32.0, 40, 40, 49, 90, n/a, n/a, na, tip snap 
(init. DF, term. VF), no. ro., no. po.
Eucalyptus mollucana 
Scraping wood
57., C, 35.5, 25.5, 13.7, 29.0, 108, 104, 102, 25-35, 5, irr., cv, B/Sn 8, 
B/F 4, B/St 3, 19.35, si. ro., no. po.
58, S, 32.4, 39.5, 10.5, 41.5, 76, 89, 86, 50-60, 5, cx, irr, B/F 5, B/St 3, 
6.75, si. ro., no. po.
59., S, 61.0, 54.7, 18.3, 29.0, 111, 116, 79, 30-40, 20, irr, irr, B/F 8, B/St 
2, 10.25, no. ro., no po.
Scraping bark and wood
60., S, 70.6, 109.8, 42.0, 110.2, 91, 94, 79, 30-40, 10, irr, irr, B/Sn 2, B/F 
20, B/St 11, 49.75, sl.-m. ro. no. po.
Scraping bark
61, S, 73.7, 43.0, 18.2, 47.0, 94, 81, 78, 30-40, 20, cv, cx, B/Sn 2, B/F 11, 
B/St 8, 20.5, si. ro., no. po.
Acacia doratoxylon 
Sawing wood
62., S, 65.4, 41.6, 9.3, 62.0, 39, 45, 43, 80-90, irr, irr, B/Sn 13, B/F 16, 
B/St 2, 32.5, no. ro., no. po.
Chopping wood
63., S, 95.3, 76.7, 28.1, 54.0, 67, 52, 60, 45, 15, irr, irr, B/Sn 1, B/F 12, 
B/St 9, 50.75, no. ro., no. po.
65., S, 93.3, 82.3, 22.3, 42.0, 36, 47, 54, 90, 6, cv, irr, B/Sn 8, B/F 8, 
B/St 6, 61.0, no. ro., no. po.
Scraping bark and wood
65., S, 74.5, 58.7, 36.8, 47.0, 43, 45, 62, 20-30, 20, irr, cv, B/Sn 13, B/F 
6, B/St 2, B/H 1, 33.5, si. ro., no. po.
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Scraping wood
66., S, 73.5, 35.4, 7.2, 67.0, 97, 75, 73, 15-25, 30, st, irr, B/Sn 1, B/F 15, 
B/St 2, 17.5, m. ro., no. po.
Scraping bark
67., S, 58.4, 44.8, 10.2, 44.0, 69, 72, 82, 30-40, 10, irr, irr, B/F 6, B/St 5,
8.5, m. ro., no. po.
Angophora floribunda 
Scraping bark and wood
68., S, 50.0, 46.7, 34.7, 22.0, 88, 95, 90, 40-50, 10, str, irr, B/F 8, 9.25, 
si. ro., no. po.
69., C, 49.9, 37.5, 36.8, 30.5, 94, 107, 95, 30-40, cv, cv, B/F 2, B/St 6, 
7.75, bevelled, no. po.
Scraping wood
70., C, 38.3, 18.6, 11.8, 11.5, 86, 91, 80, 10-20, 5, str, str, bevelled, 
pron. po (stage 3), striae.
71., S, 58.5, 49.9, 30.6, 35.5, 81, 81, 77, 35-45, 20, irr, irr, B/Sn 1, B/F
8, 9.0, no. ro, no. po.
Eucalyptus bridgesiana 
Scraping bark
72., S, 45.3, 31.1, 15.2, 41.5, 85, 77, 68, 40-50, 10, str, str, B/Sn 1, B/F 
5, B/St 5, B/H 1, 11.0, no. ro., no. po.
73., S, 38.0, 40.7, 9.9, 42.0, 88, 89, 77, 25-35, 10, str, irr, B/F 9, B/St 1,
11.5, no. ro., no. po.
Scraping bark and wood
74., S, 78.1, 51.7, 34.1, 46.0, 88, 84, 113, 50-60, 15, irr, irr, B/Sn 2, B/F 
16, B/St 4, 37.0, m. ro., no. po.
Scraping wood
75., C, 40.2, 22.5, 18.3, 29.0, 83, 105, 84, 30-40, 10, irr, irr, B/F 10, B/St
9, 9.05, no. ro., no. po.
76., S, 42.0, 33.4, 17.3, 40.0, 84, 82, 73, 30-40, 5, irr, irr, B/Sn 4, B/F 8, 
B/St 6, 22.25, m. ro., no. po.
77., S, 29.3, 34.7, 14.8, 35.0, 97, 110, 113, 50-60, 5, irr, str, B/F 7, B/St 
3, B/H 2, 9.25, m. ro., no. po.
78., S, 94.4, 77.7, 34.7, 38.0, 71, 71, 70, 50-60, 40, str, irr, B/Sn 1, B/F 
20, B/St 6, B/H 1, 25.25, m.-p. ro., no. po.
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Eucalyptus blakelyi 
Drilling wood
79., S, 38.0, 18.7, 8.5, 13.0, n/a, n/a, n/a, n/a, str, str, B/Sn 5, B/F 6, 
B/St 1, 15.5, m. ro, no. po.
80., S, 66.6, 44.1, 20.5, 15.0, n/a, n/a, n/a, n/a, irr, irr, B/Sn 6, B/F 7, 
B/St 1, B/H 2, 18.5, no. ro., no. po.
Sawing wood
81., S, 80.8, 49.1, 8.3, 51.0, 51, 44, 49, 90, 190, irr, cv, B/F 8, B/Sn 13, 
B/St 7, B/H 1, 38.75, no. ro., no. po.
Scraping bark
82., S, 98.3, 80.1, 26.2, 68.5, 94, 87, 84, 10-20, 10, str, cv, B/Sn 1, B/F 8, 
B/St 3, B/H 1, 14.0, no. ro., no. po.
Scraping bark and wood
83., S, 61.1, 26.6, 21.1, 43.0, 45, 58, 63, 20-30, 10, irr, irr, B/Sn 12, B/F
10, B/St 3, B/H 1, 28.25, si. ro., no. po.
Scraping wood
84., S, 68.3, 44.4, 45.0, 38.0, 109, 101, 89, 40-50, 10, irr, irr, B/Sn 1, B/F 
1, B/St 7, 24.0, no. ro., no, po.
85., S, 62.7, 44.7, 14.2, 40.5, 66, 75, 73, 40-50, 20, str, irr, B/Sn 1, B/F
11, B/St 3, 14.75, no. ro., no. po.
Wallaby carcass (fresh)
Cutting skin
41., S, 44.8, 6.6, 6.6, 40.0, 59, 59, 68, 90, 0.83, str, irr, no. ro., no. po.
42., S, 66.8, 39.1, 12.9, 36.0, 40, 45, 52, 90, 5, str, str, B/Sn 9, B/F 8, 
B/St 5, 19.5, no. ro., no. po.
43., S, 51.0, 36.3, 9.6, 56.0, 31, 33, 40, 90, 6, str, irr, B/Sn 7, B/F 5,
21.0, no. ro., no. po.
Cutting skin and tendon
44., S, 57.4, 46.3, 7.8, 58.0, 45, 38, 31, 90, 7, irr, irr, B/Sn 1, B/F 12, 
B/St 1, 15.25, no. ro., no. po.
Cutting meat
45., S, 55.6, 25.3, 6.5, 56.0, 49, 23, 23, 90, 2, irr, irr, B/Sn 7, B/F 9, B/St 
4, 20.0, no. ro., no. po.
Cutting meat, tendon and bone
46., S, 61.2, 44.9, 10.3, 61.5, 26, 24, 28. 90, 5, irr, irr, B/Sn 10, B/F 1, 
B/St 2, 24.5, no. ro., no. po.
Sawing bone
47., S, 52.9, 78.8, 10.7, 57.0, 37, 28, 41, 90, 4, B/Sn. 10, irr., irr., B/F 8, 
B/St 6, 37.5, no. ro., no. po.
Scraping skin
48., S, 74.1, 67.9, 15.8, 89.0, 60, 66, 77, 30-40, 10, irr, irr, B/Sn 1, B/F 
3, B/St 1, 6.25, no. ro., no. po.
Backed blade manufacturing
106., S, 17.0, 8.1, 2.0, 14.0, 26, 26, 29, n/a, n/a, n/a, n/a, B/Sn 3, B/F 2,
7.0, tip snap (init. VF, term. DF), no. ro., no. po.
107., S, 30.0, 9.1, 5.8, 25.0, 31, 37, 43, n/a, n/a, n/a, n/a, B/Sn 1, B/F 1, 
B/St 1, 4.0, tip snap (init. VF, term DF), no. ro., no. po.
108., S, 22.0, 11.8, 3.2, 20.0, 39, 38, 38, n/a, n/a, n/a, n/a, B/Sn 1, 0.75, 
tip snap (init. VF, term. DF), no. ro., no. po.
109., S, 28.0, 14.0, 4.5, 25.0, 46, 36, 34, n/a, n/a, n/a, n/a, B/Sn 2, B/St 
1, 1.75, truncated (init. DF, term. VF), no. ro., no. po.
110., S, 33.5, 13.9, 8.8, 32.0, 53, 44, 43, n/a, n/a, n/a, n/a, B/Sn 5, 3.0, 
tip snap (init. VF, term. DF), no. ro., no. po.
111., S, 23.1, 6.8, 2.4, 22.0, 26, 22, 20, n/a, n/a, n/a, n/a, truncated 
(init. DF, term. UF), no. ro., no. po.
112., S, 22.5, 8.6, 4.4, 19.0, 36, 34, 29, n/a, n/a, n/a, n/a, B/St 2, 1.5, tip 
snap (init. tip, term, back), no. ro., no. po.
113., C, 7.3, 3.6, 1.9, 5.0, 32, 30, 28, n/a, n/a, n/a, n/a, tip snap 
(init./term. indeterminate), no. ro., no. po.
114., C, 19.5, 9.1, 5.9, 14.0, 39, 37, 29, n/a, n/a, n/a, n/a, B/Sn 3, 3.75, 
truncated (init, DF, term. VF), no. ro., no. po.
115., C, 21.66, 12.4, 6.2, 20.0, 52, 51, 59, n/a, n/a, n/a, n/a, B/F 2, B/Sn 
1, 0.75, tip snap (init. VF, term. DF), no. ro., no. po.
116., C, 24.6, 15.9, 5.8, 22.0, 52, 40, 34, n/a, n/a, n/a, n/a, B/Sn 1, B/St 
1, B/H 1, 3.0, truncated (init. VF, term. DF), no. ro., no. po.
117., S, 23.6, 19.4, 4.9, 15.0, 66, 61, 55, n/a, n/a, n/a, n/a, tip snap 
(init. DF, term. VF), no. ro., no. po.
118., S, 43.1, 15.1, 4.9, 41.0, 43, 39, 36, n/a, n/a, n/a, n/a, B/Sn 3, B/F 
1, B/St 2, 3.75, truncated (init. DF, term. VF), no. ro., no. po.
119., 28.2, 12.6, 5.8, 28.0, 36, 36, 36, n/a, n/a, n/a, n/a, B/Sn. 2, B/F 2, 
B/St 1, 5.25, butt snap (init. DF, term. VF), no. ro., no. po.
120., S, 39.0, 15.8, 7.3, 36.0, 48, 52, 44, n/a, n/a, n/a, n/a, B/Sn 2, B/F 
1, 6.5, tip snap (init. DF, term. VF), no. ro., no. po.
121., S, 21.7, 7.4, 3.7, 22.0, 45, 40, 62, n/a, n/a, n/a, n/a, B/St 1, 1.25, 
tip snap (init. tip, term. VF), no. ro., no. po.
122., S, 27.0, 10.0, 3.1, 26.0, 34, 31, 34, n/a, n/a, n/a, n/a, B/Sn 6, B/F 
1, B/St 1, 6.25, truncated (int. VF, term. DF).
123., S, 38.2, 13.8. 6.6, 33.0, 40, 32, 42, n/a, n/a, n/a, n/a, B/Sn 3, B/F
1, 3.5, tip snap (init. VF, term . DF), no. ro., no. po.
124., S, 32.6, 17.0, 5.9, 34.0, 38, 28, 34, n/a, n/a, n/a, n/a, B/Sn 2, B/F
2, 2.5, tip snap (init. DF, term . VF), no. ro., no. po.
125., S, 24.4, 8.4, 2.4, 23.0, 55, 52, 46, n/a, n/a, n/a, n/a, B/Sn 2, B/F 1, 
2.25, trunca ted  (init. DF, term . VF).
126., S, 33.5, 13.3, 3.5, 31.0, 24, 29, 32, n/a, n/a, n/a, n/a, B/Sn 4, B/F 
2, 7.75, tip snap (init. DF, term . VF), b u tt snap (init. DF, term . VF), 
no. ro., no. po..
127., S, 42.8, 12.0, 4.3, 43.0, 22, 39, 48, n/a, n/a, n/a, n/a, B/Sn 2, B/F 
4, 10.25, trunca ted  (init. VF, term . DF), no ro., no. po.
G rind ing  experim ents 
Brachychiton populneus seeds
86., b, 175.0, 155.0, 37.0, used for 30 m in, use w ear; general 
sm oothing of cen tra l a rea, fla tten in g  and  rounding of p rom inent 
g rains, slight polish on some grains.
Myoporum montanum  seeds
87., b, 140.0, 100.4, 39.0, used for 30 m in, use wear: general
sm oo th ing  of g round  a re a , fra c tu re d , sh ea red  and  rounded  
individual grains, b righ t (stage 3), fluid polish on tops of prom inent 
g rains, rounding of less prom inent grains.
Themeda australis seeds
88., b, 210.0, 190.0, 36.0, used for 45 m in, use w ear: sligh t
sm ooth ing  of g en era l ground  a re a , s lig h t rou n d in g  of some 
p rom inen t g rains.
Xanthorrhoea and Triodia resin, ochre, kangaroo dung and wood 
ash .
89., b, 187.0, 159.0, 51.0, used for 60 min, use wear: fla t sm oothed 
surface, sm all am ount rounding on individual grains.
Spear barb experim ents (th rusting  spear into wallaby carcass)
90., spear 1, w eight of spear 112 g., leng th  of spear 2.0 m, thickness 
of spear 7.9 mm, 5 silcrete barbs, hafted  in  Triodia resin, leng th  of 
haft m ateria l - 15.5 cm, distance betw een first and la s t barb  - 13.3 
cm, distance barb  projects from haft a t  90° to shaft per barb - 1 6.3 
mm, 2 9.4 mm, 3 6.3 mm, 4 9.2 mm, 5 4.2 mm, distance betw een
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barbs - 1 to 2 3.4 mm, 2 to 3 4.4 mm, 3 to 4 5.3 mm, 4 to 5 1.1 mm; 
distance between spear tip and front of first barb 6.6 cm. No 
damage to barbs, shaft snapped.
91., spear 2, weight of spear 98 g, length of spear 2.0 m., thickness 
of spear 8.1 mm, 5 silcrete barbs, hafted in Xanth. resin, length of 
haft material 15.7 cm, distance between first and last barb 15.2 cm, 
distance barb projects from haft at 90° to shaft per barb - 1 3.4 mm, 
2 5.3 mm, 3 4.5 mm, 4 3.2 mm, 5 14.0 mm, distance between barbs 
1-2 14.9 mm, 2-3 10.3 mm, 3-4 20.1 mm, 4-5 18.5 mm, distance 
betwen spear tip and front of first barb 6.6 cm. No damage to barbs, 
shaft snapped.
92. spear 3, weight of spear 80.0 g., length of spear 2.0 m, thickness 
of spear 7.9 mm, 4 silcrete barbs hafted in Triodia resin, length of 
haft material 11.5 cm, distance barb projects from haft at 90° to 
shaft per barb - 1 6.8 mm, 2 7.9 mm, 3 11.7 mm, 4 9.1 mm, 
distance between barbs 1-2 10.1 mm, 2-3 0.6 mm, 3-4 4.7 mm, 
distance between spear tip and front of first barb 9.8 cm. No 
damage to barbs, shaft snapped.
Spear barb experiments (throwing at gelatine/bone target)
128. Spear 1, weight of spear 303.9 gm, length of spear 2.0 m., 
thickness of spear: at tip 0.3 cm; 5 cm behind tip 1.56cm; mid 
point 1.35 cm; butt 0.77 cm, 7 silcrete barbs hafted in Triodia resin, 
length of haft material 26.5 cm, distance barb projects from haft at 
90° to shaft per barb - 1 5.0 mm, 2 11.0 mm, 3 12.0 mm, 4 7.0 
mm, 5 9.0 mm, 6 13.0 mm, 7 10.0 mm., distance between spear 
tip and front of first barb 14.0 cm, distance between barbs 1-2 0.9 
mm, 2-3 1.7 mm, 3-4 0.5 mm, 4-5 1.4 mm, 5-6 2.2 mm, 6-7 0.4 
mm. Damage to barbs: 1 DF B/F ;.5, B/f .75, UF B/F .5, B/Sn .5; 2, 
3, 4 and 5 no damage; 7 DF B/F .25.
129. Spear 2, weight of spear 373.9 gm., length of spear 1.99 m.,
thickness of spear: at tip 0.35 cm, 5 cm behind tip 1.6 cm, mid point 
1.58 cm, butt 5.9 cm, 7 silcrete barbs hafted in Triodia resin, length 
of haft material 25.0 cm, distance barb projects from haft at 90° to 
shaft per barb - 1 7.0 mm, 2 14.0 mm, 3 9.0 mm, 4 11.0 mm, 5 
12.0 mm, 6 16.0 mm, 7 18.0 mm, distance between spear tip and 
front of first barb 9.0 cm, distance between barbs 1-2 2.5 mm, 2-3 
1.4 mm, 3-4 2.2 mm, 4-5 1.0 mm, 5-6 0.7 mm, 6-7 2.5 mm.
Damage to barbs: 1 VF B/F .75, 2 DF B/St .5, B/F .25 VF B/Sn 1.25,
B/F 1.0, 3 tip snap DF/VF, 4 DF .5 B/Sn, .25 B/Sn tip snap chord/DF, 
5 None, 6 D/F B/F 1.0, 7 Tip snap VF/DF.
128 and 129. Gelatine block target - 20% gelatine solution by weight, 
dimensions of block - 28.5 cm x 20.0 cm x 12.0 cm, total weight of 
block 7.35 kg. Block composed of several layers: 3 cm gel layer, 
cellophane sheet, 2 cm gel layer, 4 cm bone surrounded by gel 
layer, cellophane sheet. Block placed in plastic bag. Spears thrown 
at 3 cm gel layer side.
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